
I 1 ■*] i J ■) 

’ • ‘j : » ;> 


-J.nl 

, i . t * I 

«•; :w 


• rf j ; j 

"virii-h 

: ’ : i ■: ! 


j: i! j: 


W 6 I ‘£1 JaquiaAOM 9 * -on gg -jo^ 

u°! u fl |B3isXi{doaQ uBDuauiy ‘suoipesuBJX 


Eos, TransacLions, American Geophysical Union 


Geomagnetism and 
Paleomagnetism 


% | J 

1 i I 



2530 Spat I al Variation* 

VISCOUS REHANEHT HAQHETIZATION MODEL FOR THE 
BROKEN filOOE SATELLITE MAGNETIC ANOMALY 
B. David Johnson (Cuntro For Geophysical 
Emigration Research, Nacquarla University, 
North Rydi NSW 2113, Australia). 

A range or crustal asdnls for the 
Interpretation of the Brokaa Ridge satellite 
magnetic anomaly have boon constructed froa 
bathymetric data. Tha source magnetization 
wore aaauaed to bo coastant In dlractlon 
throughout the source raglon and parallel to 
the present earth's field at the centre of 
the source region. The eodel calculations 
uera aada at the observation points or a 
selected set or MAOSAT Investlgalor-B passes, 
vlth a variable uageetlc Field direction 
calculated rroa the Hgsi(4#81 1 Meld aodal. 
Tho horizontal par letter of all the aodels 
was derined by the departure of the Broken 
Ridge bathymetry Froa on average oceanic 
depth of d.5 ku. A coaparlson of the 
location of the aodol aod observed anoualy 
peaks shows that the Brokaa Ridge anoualy can 
ho nod* lied assuming present field 
directions. There Is not surricleol 


sonsftf vlty In the date to distinguish 
between the moduli on the basis or anoualy 
location. The nodal aignetlzetloms very froa 
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B A/m. vhire the vhola crust Is uairomiy 
magnetized, to 42 A/u, where tha topographic 
azpressloo or the ridge Is the source or the 
anoualy. The strength or the required 
magnetization contrails caanot ba accounted 
Tor by I educed- Magnetization If noreal 
oceanic crustal uaterlila are assumed to be 
the source For the obsirved anomaly. 

Measured and nodellad remanent aigavtt lalloei 
or ses-rioor rocks sry typically within tha 
lower part or the range or required values 
but the higher ungnatl zatloas are associated 
ulth very young recks and dredge oaeples. It 
H coicluded that the source uageetlzatlon* 
have beta enhanced by the davelepaaat of a 
vlacoua rtnaaenca erfect since the last 
reversal of the earth's Meld. 

J. dnaphyi. 8, hpn 4B132i. 

JS10 apnLUl moan 1 tm (Mild pedal lliu) 

HMSaT VIlTICSL-riBLD CUMULI II SaoVB 40<K 
from araieicsL-esp hsuonh sasLvaia 
a.y. Hal nu (Barth Pbyaloa Branch, 

Inaras Klaaa and higirin Canada. 

OLUwl. Ontario, Canada, XU Ml) 

A nau l K kDl<ina, tha mUloI of apharln.l.cao 
haraonlc tally ■ it, hat provldad Lha unua to 
aonalruet aa analytical nodal or lh« tactical 
tlnld ibm io'I Frau Masaat data, vita LSI, 
tccholq&a, yropar oanildnratton can ha titan „r 
altltudo nr til Ion and or the loaroa-fra* 

COBitralot that tha rarllaal I laid bo tha 
vortical dirlvatlvo of a s«toat|at rnictlao. 

Hap* can hi produced at any nltltoda. Haro thvr 
in altar at tho lttwar and appar Holla a[ tha 
Basaal aalaUlU, »H and noo fan radial 
distant* or opproaluatoly 33} and 1 » k» aiodalU 
alLltuda. 1 nml dacluotlon procadara. appllad 
to NASA "Inaalllator a" data inraaaad foe low 
disturbance larala, raaulta la.ia ■pmilutali 
eniron dlalrlhutlaa In area, abqol l pout oar 
(ISO kul a . Bach oC tha SOU d.f point, 
rapraaanta an ivaragr.otar 3 aanotada of tlaa or 

” f" rt ? -odol. or 

auluu ladoa 22; Inoladoa oily lho|* baala 
fanotleon tbit are naaaaauy (or fltlkH a 
poLaotlal uhl eh a tad oot ba dltfnrantHM. i, 
coUttudt and that «ra tberaroca coupUtiij 
ocLhoaoioi ovar tba tpharU«l eap. Alfhevtk . , 

thara are 210 eoaff la laola lo tha thaoratlcal 
nodal, aoly lie warn Mud to ba atitlatlully 
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■laelflciat. Tha raaoltlas acaltar, or atandard 
arror of altlauta. uaa ].« nT. (Data U.ilmitton, 
potantlal (laid oadalllas, apharldal turned o 
aoilyata, upward eantlauitloB, loLareadlita 

wavalanstha.l 

J. Caophya. Bra.. B, Paper 4B1299 
2560 

PALECUCNLTISH OF ROCKS FRCH THE BUB IK PBIIHSUUl 

W UTE P * LE «« C D1SPUCMST OP ACADIA 

uinicKfcfi 

t. Irving (Pacific Caoscloncn Contra, Sidney. D c. 
Canada 78L 482) and B.F. Strong 

Ln ' r<mco CrOT »« l3frO*S H"> and 
! ““‘J 1 l,d ' «*-«•« torn! Jltae have two ungnatl.ntloni. 
7 s “ r i h “t‘h on iniamdln la upward 

Inclination pad. - S , t„cl. - -50 8 , alpha 195) - 10° 
paleopola 12 n, ]20 q E) , Vb conaid.r H lo hnwa bnen ' 
aequl rad at tha rime of Lnlrtal caollng. Tha l| 

pol "“ B0, “ h “ llh low '"“Hnntlon. H i* 
4 “ ln “ t Mined ration In the nearby P fl ™- 
Cerhoniraroua Spanlnh boa Format Ion. II l. cone Ido rod 
to ba en overprint acquired chnaloLly during tha 
In '* J k 3up * rihr,J " (L “* Carbon lie roue nnd 

a r' » ^ that “ U obsorvad rrou 

lhi d fcr!»! Devon ten ud Toumnlalaa rock* rrern 

thn Korth Surlcan craton era not almiflcant ly 
different either rroa tha Klaaao paleof| B ld or frow 
tha H overprint! observed froa Howfoundland! Ue 
S™ 11 th : rBfora - tho conmonly actepcad Lata 
Davunten raferaneu palaoft.ld for North Aanrlca la 

!fla«ad U hi*J V Kla ” n tB ,8 “ Df b “' l,on ■■Tl«ualy 
enn-f l a OT “n>rt"dng. Con.aquontly va 
Mladtali ofBOMOto vbith uaa thin rafaranca 
aaate™ ^ \^ /° r ,u FP° ,ln B mch of tha north- 

Wd relijr 1 H" <Ac,iiBl "uplaead 1S00 ku aouth- 
l"iZ. “ Ih, C ” t<0 10 “» Devonian era 
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IAMAP/IAPSO 

JOINT 

ASSEMBLY 

AUGUST 5-16, 1985 
HONOLULU, HAWAH 

Cosponsors: 

American Geophysical Union 
American Meteorological Sodeiy 

Abstract Deadline: 

March 15, 1985 
(AD abstracts must be submitted • 
to IAMAP/IAPSO Joint Assembly, 
AGU, 2000 Florida Ave., NW 
Washington, D.C. 20009) 

Call for Papers: 

Published in Eos, 

September 11, 1984 

Third Circular: ’ -i' 

Containing Registration and Houses . 
Information will be publish edJn le» 
January 1985. 

If you are not an ACU ass^ 
you wish to be placed on a 5P® , ®! . 
mailing list to receive additional arw 
lars send your written request^. ^ 
IAMAP/IAPSO JOINT ASSEMBLY; . 

American Geophysical ^ 0 ^ 

: 2000 Florida AvaougW^ 
Washlnatoni D-C. 2000 ? y ; . Vt 
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Solar Maximum 
Mission Highlights 

Since the in-nrbii repair ul the Sofai Maxi- 
mum Mission (SMM) spacecmfi, une or the 
notable discoveries i epuneri is evidence of a 
155-day cycle in the occurrence of high-ener- 
gy solar Hares. No pnucni lo these phenome- 
na had been observed previously. High -ener- 
gy n a res ar e disruptive lo lilt initi planetary 
solar wind and aic thought u, In- responsible 
for geomagnetic storms. 

Scientific results based on dala from the 
Solar Maximum Mission (SMM) spacecraft 
since its repair in April liy space shuttle astro- 
nauts will be high lighted aL the A(’,U Fall 
Meeting in Sait Francisco. Calif., December 
S-7, 1984, Elgin presentations to be given on 
die morning or Monday, December 3 will fo- 
cus on the spacecraft’s gamma ray observa- 
tions, results from the hard X ray burst spec- 
trometer and hard N ray imaging spectrome- 
ter, and coronal observations made with the 
coronagraph/polarimcter. 

The SMM spacecraft was launched in Feb- 
ruary 1080 with an array of instruments de- 
signed to help scientists study the physics of 
solar flares. In November 1980 the spacecraft 
lost its ability to point accurately toward the 
sun, rendering some of its specialized instrn- 
mentation useless. In April 1984, astronauts 
aboard a space shuttle flight were successful 
in repairing the spacecraft’s attitude control 
system, allowing the spacecraft to continue its 
original mission. The astronauts also were 
able to repair the electrical box on the SMM’s 
coronagraph. The repair mission was timely; 
scientists reported that in April and May 
there was a great deal of solar flare activity, 
^rimg the largest flare observed since 

ly/Os 

ProjecL scientists report that, birring un- 
foreseen problems, the spacecraft should be 
able to continue its monitoring activities 


GIFT Needs 
Larger Donations 

Last year we had Hi Life Suppmung 
Members and just over Hit) Individual 
Supponmg Members. T hus year we have 
SJ ^Supporting Members and close lo 
-ui Individual .Supporting Members. This 
growifi is a very satisfying trend; <an you 
, P us sl,sla »! h? A list of your colleagues 
wno are sup|Mii iing members will lie in- 
cluded with the renewal not ire that you 

jni rCC rT C slwn| y- addition, dose in 
of the membership have donated $10 


or more in the Inst .‘i years in response to 
ic request lor a voluntary eontribiiiinii. 
i nnks to everyone wlu» has done so, mid 

10 UlP nil,,,,..., ..I , , . . 


i— none so, JUKI 

c others: please help us increase this 
percent Hgc to more than fin this year. Vol- 

l- f *7 cont riluithiiM from so mimy nicm- 
? 0r , l ? rc I i' wwwiMiinihiii of apprciuiiKHi 
die Union and help us when we ap- 
Pciil to out skiers. 1 

n-TJ*® ( ’ IFI ' ‘ s «c«ring (anmniitee and its 
Rreni oimmktee, the Financial Resources 
2 l||lec ' a re now acdvely pursuing 

al ni#*i«i ,L,nna -i5? in l !‘ c t,lllcr orgnnlwiion- 
nirin l, | bC | r8, T 1 * cfl'oi'i whs launched ims- 
0 »e or the Corporate Sun- 
less of ACU, it company of 

So- ?° c,n nloyec8. which donated 
ti Si? 111 cven n request Trout AGU. 
| oo r ie ^ 270,000+ dial is now in the Fund 
toks very good. The GIFT plaque at 

now recognizes 32 in- 
trihiii/| S «i°r« Benefact or Who has con- 
bers i^tRnSn 000, t,lrec Sustaining Mem- 
inz M fi? 0 each > and 21 Life £ppan- 

mg Member* al $1 5° 0f pIus seven i'hers 

Jlfiftn S. COnlnbl,tcd b «ween $1000 and 
them »« ■ C C0nun ^ lee ■> now encouraging 
lions nn j inC , rC j Se ‘bcir previous comribu- 
on I th^ nt ? p,ed 8W lo reach the pext level 
memhJ 3 aqUC ; Hciwever . there pre only 30 
E2?. 0 " tl,e P^^c: it i s much more 
ari^Qi f? 1 r ^ al lhe . 15,000 members who 
rcinvM. - 1 * * “ n *ider whether they could 

S7jt ACU,ome oF Ih« dividends = 

P'^ge of $ 3 V Qo earned ‘ n S^Pbys* 0 - A .. 
makfvo.. 1 , Q .° r P er ^ar over 5 years will 

AGU JecHs I 4 *? S fiPl ,orli ng Member. . 
that th** 8 sl 8 n, ficaiiL reserve. Tlic day 
incr nearS° rt8 ? BC ^ « siring ‘ 

have an ^ a I l um b e . r of committees 
come FiviJI ’“Mcsiions for uses of- the- in* 

2?dh2 t c p c IFr Fund ^ .«wwm . . 

Ne cdleMto« nefi L lo ^ e membership,' . 
Commit, ^ **** OWT Fund peering 

10 Increase ^^rinue iu strong eObifts ! 
.*!*££?* T but oqly . , 

aM Mre Uicir succeat.; ■ i* . f, / 

. ' -■ Charles L. Dpftke 
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El Chich6n: 
Stratospheric 
Chlorine 

, l T w ° atmospheric scientists have discovered 
that about 40,000 metric Lons or chlorine ™ 
were injected into die stratosphere during the 
crupuonof.he El Chicltdn volcano in S 
m Marc , and April 1982. According to the 

(NCAR) A W ,heric R “ ra reh 

i f T bef0re had chlorine in ‘he 

c JwilS^r’ 1 S"' t* " l, ° made lhe <!»«'■■ 

cry William G. Mankm and M. T. CofTev 
said the principle source of straiospheric 
chlorine was previously believed to be man- 
made fluorocarbons from activities at the 
earth s surface. The presence of natural 
sources of stratospheric chlorine may change 

layer VCra ° f * he chen,islr )' of thc ozone 

According to the scientists. ‘The observa- 
tion that a single, large volcanic event can in- 
crease the straiospheric hydrogen chloride 

° Ver a lar 6 e P art of lh c globe 
should lead to a reassessment of die role of 
volcanoes in stratospheric chlorine chemis- 
try Previous data collected by Mankin and 
Lofley over a 5-year period indicate that 
stratospheric hydrogen chloride lias been in- 
creasing by about 5% per year, apparently 
trom man-made fluorocarbons. The scientists 
reported their findings in the October 12 is- 
sue of Sdeucf magazine. 

Valles Caldera 
Research 
Opportunity 

Drilling has been completed at Valles Cal- 
dera. N. M., as part of the Continental Scien- 
tific Drilling Program (CSDP). The team re- 
ports that objectives of the drill [Eos, August 
M. 1984, p. 474) were met: approximately 
1G8 m of obsidian, several geothermal aqui- 
fers, and structural and stratigraphic infor- 
mation, plus widespread hydrothermal alter- 
ations, one oriented core, and a suite of geo- 
physical logs. The well now is cased for 
future research and geochemical sampling. 

The well was drilled to a total depth of 856 
in, and an tineqiiilibraied bottom hole tem- 
perature of 160°C was reached. Core recov- 
ery is reported at better titan 95%. Hydro- 
thermal alterations include days, calcite, 
quartz, pyrile, and chlorite from the volcanic 
colluvium down to total depth. The intensity 
of alteration increases with depth and/or 
along major fractures nnd faults. 

The casing is filled with fresh waLer, and 
Investigators Intend to run thermal gradient 
logs periodically until Mayor June 1985. 


InforntaLton or submitting proposals for re- 
search should contact Fraser Goff, Los Ala- 
mos National Laboratory, ESS-1, Mall Slop 
D462. Los Alamos, NM 87545. 

Streamflow 
Abundant in 1984 

Water was generally plentiful in much of 
the nation during the 1984 water year, as re- 
flected by the average to above-average 
streamflows for the 12-month period at 93% 
of the key index stream-gaging stations acrost 
- j:-- ia IIS r^olomcal 
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country has experienced a 2-year wet trend. 
During the 1983 water year, 48% of the same 
Key index stations had nows thaL were well 
above average and only 6% reported well be- 
low average flows. 

In October 1983— the first month of the 
1984 water year-1, jgh streamflows were re- 
ported in most of the nation, with 90% or the 
key index stations reporting average to well- 
above average streamflows. The water year 
ended on a similarly wet note with 80% or 
the 174 stations repnriing average to almvc 
average flows for September 1984. 

Asa further indication of the generally 
healthy state of ihc nation's water resources 
For the 1984 water year, the combined flow 
or the three largest rivers in the contermi- 
nous United States— Mississippi, St. Law- 
rence, and Columbia— was 796 billion gallons 
per day (bed), 21% above average for the wa- 
ter year. The three large rivers drain more 
than half of the lower 48 states and serve as a 
convenient check on the status of the nation’s 
water resources. v 

on! hc USGS ’ in reoperarion with more than 
800 state and local agencies, routinely gathers 
information on the quantity and quality of 
the nation's surface and groundwater re- 
sources al mure than 80,000 sites across the 
country. 

Law/Science 
Professorship 

Columbia University has established a new 
prole Hunl, ip ) i|X| and science in its School 

ot Law. The position, the Julius Silver Profes- 
sorship in Law. Science, and Technology, is 
said to be the first chair oT its kind at a major 
law school and was made possible through a 
gift of more than SI million. Silver, a gradu- 
ate of Columbia Law School, is a New York 
attorney. 


Correction 

The geographic distribution of AGU 
members that appeared in the 1984 Mem- 
bership Directory (Eoj, AugusL 28. 1984. 
p. 527) inadvertently included Austria's 
members with those from Australia. Aus- 
tria is home to 18 AGU members, Austra- 
lia to 206. 



the country, act«.u...« — 

Survey (USGS). USGS hydrologists said that 
for the 1 74 key stations reporting informa- 
tion during the water year. 53% (92 stations) 
reported flows that were well above average 
(within the highest 25% of historic record). 

40% (70 stations) reported average .flows, and 
only 7%; (12 stations) reported streamflow 
that was well below average (within the lowest 

'25% of t-ecord). • . ■ ' . 

The water year used by hydrologists runs 
froin October 1 to September: 30 ofthe fob , 

lowing calendar year and Is designed to , 
rougWy foUbw ihe growing season and to be-. 
gin and end during a period pf geherally tow , 
streamflow. For che l984 water year, OTMm-. 
flow was in the upper 25% of record «n al ‘ . i. 
.most all ofthe eastern United Stales, much of ■■ 
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AGU’s toll-free number is Iri operation 
Monday through Friday, 830 AM. to 
5 GO P.M. E.S.T. Use this number to: 
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address 

> Order books and 
Journals 
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•Insurance 
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Acid Rain 

Comment 

f have read Dr. Lester Marina’s article. 
Acid Rain; Controllable?’' (£«, Novem- 
ber 29, 1983, p. 953) and do not want it to 
go unchallenged. 

The final paragraph of the article is 
hard to justify, l k now Dr . Marina, and I 
think he knows many of my friends, and 
we are firmly of the opinion that we know 
enough to justify pnlitical action to reduce 
sultur emissions now. We also know how 
to reduce them. Certainly we, as scientists, 
should work on the residual uncertainties, 
but m my opinion these are being used as 
an excuse for inaction politically and do 
nf U.F onst ‘ luIe a va *“l reason for no action. 

The suggestion that a large and expen- 
sive field experiment be mounted is sur- 
prising in view of the Tact that there have 
been two that have already been done and 
arc well documented. The first was the 
COMINCO smeller in Trail. B.C.. where 
before World War II the sulfur emissions 
hud made thc town and the surrounding 
country a moonscape. Damage was also 
Claimed by U.S. farmers south ofthe bor- 
der. The matter was referred lo the IJC. 
winch found COMINCO at fault, awarded 
damages, and ordered thc company to 
clean up their uci. 'flic company did and 
Trail, H.C., is now a beautiful garden city, 

The second example is Sudbury, Ontar- 
io. The changes in dial city upon the 
bringing into service of their very high 
stack are a matter or record. 

Finally. I suggest that several of the 
questions raised by Dr. Machta have al- 
ready been answered to a sufficient extent 
by the work done in Sweden and else- 
where in Europe. 

To Ur. Marina's ''Scientists, politicians 
environmentalists, and industrial manag- 
ers” I recommend the translation by Si- 
mon Harper of the report published by 
t he Swedish Ministry of Agriculture for 
the 1982 Stockholm Conference. It is 
available from Liber Distribution, 162 89 
Stockholm. Sweden, at a cost of 57.50 
Krona. Ii is good reading prepared by a 
group that have done their homework. 

Thc tide: "Ac idi Real ion Today and To- 
morrow." 

P. D. McTaggart-Cowan 
Bracebritigt 
Ontario POB ICO, Canada 


Reply 

Dr. McTaggarl-Cowan's letter slates as a 
fact that enough is now known to take ap- 
propriate action to alleviate the trans- 
boundary acid rain issue. Others have stat- 
ed equally as a fact the diametric opposite. 

1 agree that some pollution control mea- 
sures have already been taken with no 
more certainty than exists for the acid 
rain issue. But the costs to society were far 
smaller than for sulfur dioxide controls. 

In effect, science only plays' part of the 
role in derisions about environmental pro- 
tecuon, and my own personal, proenvir- 
on menial views, which might be shared 
wuh you, may not be shared by others. 

To address one specific criticism of my 
article in your letter, may I remind you 
that the analogy between the long-range 
transport of acid materials and the Trail 
smelter problem is not of a nature to sub- ■ 
sutute it for a modern field experiment. 
Second, the Sudbury shutdown Tailed to 
produce decreases in acidity or sulfate de- 
position in 1978 and we are still looking 
into the longer shutdown in 1982-1983. I 
would criticize my own proposal for a 
study of deliberate source variation be- 
cause some versions of this experiment 
might lake a very long lime to achieve and 
in the meantime we arc making a decision 
not to control emissions while we wait. 

• May I thank you for the reference of 
the Swedish report, which I shall try to 
obtain and read. 

My last remark in the article pertains to 
the fact flint I neither asked far nor re- 
ceived a clearance for my Eos article, and 
at the time it was prepared I do not be- 
lieve that the United States had formulat- 
ed the policy expressed by the President 
and Mr. gucketshaqs, 

Lester Machta 
Air Resour&t Laboratory 
NOAA, RockviUt; MD 20852 


Do you know ; 

; a colleague who ’ • 
would like to join AGU? 

Call 800-424-2483 , 
and request membership 
applications. 
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RATES I'ER LINE 

Positions Available, Services, Supplies, Courses, 
and Attnmmmenlsi first insert inn $p.UU, ad- 
ditional insertions $4.25. 

Positions Wanted; first insert ion $2 .Of), addition- 
al iimniuni $1 .50 

Student Opportunities: first insertion free, .icldi- 
llonal insertions $2.00. 

There are no tlikuunlt or cominintom o« 
classified ads. Any lyitc style that is not publish- 
cr's choice Is charged al general advertising 
rates. Ecu is published weekly on Tuesday. Ada 
must be received in willing by Monday. I week 
prior to the date of publication. 

Replies toads with box numbers should be 

addressed to Box , American Geophysical 

Union, 2000 Florida Avenue. N.W., Washing- 
ton, DC 20009. 

For mnre information, call 2Q2-402-G9O3 or 
toll free 800-424-8488. 


POSITIONS AVA I LADLE 

Sponsored Research Sts IF Member. Sponsored 
Research Stall position is available in Lhc Depart- 
ment's Earth Resources Laboratory. Duties include 
interpretation of logging data fur non-standard llscs 
such as fracture detection and mechanical proper- 
tics; development of tool response models lor crys- 
talline rock environments; source rock and 
permcnbilu studies; development and maintenance 
of the MIT-ERI. well-logging software. 

Require menu' MS degtcc in geophysics pint a 
minimum uf two years held experience in flic well- 
logging industry required. The successful candidate 
should! »c fit miliar with seismic signal processing 
litcurv and full -wave form acoustic logging. Experi- 
ence ■wills multi- variate statistical met nods would be 
very helpful. Operations experience mid the desire 
In work hi a rescu rth -oriented environment arc es- 
sential. 

Semi resume (including iitlarv requirements) to: 
Mr. Kenneth Thin 
Personnel Office, LIU-238 
M.I.T. 

(Limbridgc, MA 02130. 

MIT is an Equal OpportunityMfiirmalivc Action 
Employer. 

Phyaical Oceanographer. The Wontls Hole 
Oceanographic Institution plans m make u tenure 
track appointment m Assistant Scientist in ihe De- 
partment nr Plivskil Oceanography. Applicants 
should hove a degree in Hiuicaf Oceanography or a 
closely related field and, preferably, sonic Post-doc- 
toral experience. A candidate's area of expertise in 
oceanography is not specified, but n working knowl- 
edge uffluid dynamics is an important qualification. 
Please send resume tu: The Personnel Manager. 

Box 54 P, Woods Hole Oceanographic Institution. 
Woods Hole, MA 02543. 

An equal opportunity employe) M/K/H. 

Massachusetts Institute of Technology: Hayslacb 
Observe lory fVLBI Radio Astronomy. Has slack 
Observatory invites applications far a one year term 
appointment, renewable for a second year, for a re- 
cent Ph.D. recipient in radio interferometry. Appli- 
cants should hate an enthusiastic interest in the 
study of cxtraeaUttic ami galactic radio sources 
through VLBir 

Haystack is the site of the Mark 1 1 1 Correlator, 
and is in the process of adapting a minicomputer 
for application to imaging and post-processing of 
astronomical data, including an implementation of 
AIPS. 

The successful candidate will be expected tu carry 
out a research program both independently and in 
collaboration with Haystack VLB! staff, whose cur- 
rent research programs include mlfli meter- wave- 
length VLSI, both m per luminal and liable compact 
sources, and radio stars. A significant fraction of the 
researcher's lime will be devoted to support of Ob- 
servatory activities, including processing' and 
postprocessing of data from the Mark If! 

Correlator or possibly to support or U.S. VLB I Net- 
work observations. 

Please w-riie, enclosing resume, to: 

J.TTKaraku 
Assistant to the Director 
Haystack Observatory 
West lord, MA 01880. 

EDI Engineering ie Science. EDI Engineering & 


cs to make several additions to tu geological/ 
hydrogeological staff. Entry level through project 


Grand Rapids, Ml 49506. 
An EO Employer. 


Postdoctoral EellowahlpfCoaital Marine Scholar. 

The Marine Sciences Research Center « seeking 
recent Ph.D.'s as candidates lor a postdoctoral re- 
searrli position in any aipttl of marine science, 
coastal Bine liuiiagcincmi, or related disciplines. 

Two years of academic year stipend ($ 18.400 for 1 0 
months) will be provided and scholars arc encour- 
aged to pursue their own research interests. bum- 
mer support should be available September I. 1985. 
All requirements for Ph.L>. must be completed by 
time ul appointment. Submit resume, detailed state- 
ment of research interests and three letters of 
Ttconnnedation by February 15. 1985 to'. Dr. 1. Kirk 
Cochran, Marie Sciences Research (’enter, 5l’N\ 

Stony Brook, Siony Brook. NY 1 1794-5000. 

SUNY Stony Brook is an affirmative action/eqnal 
opportunity educator and tmpoycr. AK#289C-&4. 

Senior Research Scientist/Colorado School of 
Mines. The Geophysics Department, Colorado 
School of Mines, will nave an opening in 1985 for a 
Senior Research Scientist. The duties of the candi- 
date will be to conduct empirical research in the use 
of potential fields methods in exploration and to 
sssist graduate students with divtcrsc research 
projects which arc already in progress. The candi- 
date should have a Pli.D. and a minimum of five 
years experience in potential fields; incufiry experi- 
ence would bean advantage. Please send applica- 
tions, resume and/or inquiries to Dr. Norman 
Hnriiiill, Acting Director, Center for Potential Fields 
Studies, Geophysics Department, Colorado School 
of Mines, Golden, Colorado 60401. 

The Colorado School of Mines is un affirmative 
actiou/equai opportunity employer. 

Faculty Position in Dynamical Oceanography. 

An academic position (mure track) is presently 
available at the assistant or junior Associate profes- 
sor level in she Department of Oceanography, Nnval 
Postgraduate Sc haul. An mean dynamicisi experi- 
enced in the modeling uf mcsnsialc ocean processes 
is preferred. The candidate sltuudl be cumptetcnt in 
the an lysis of pertinent observations, and Ik able to 
leach it variciv of graduate courses in physical 
oceanography. The applicant should have an 
earned Ph.D. with an academic background in phys- 
ical oceanography ot a closely related field. Desir- 
able attributes include field experimental interest 
and ccxpcricncc at sea aml.or a sirotig interest in 
satelitc remote sensing of the ocean. The successful 
candidate will be expected to each one or two quae- 
lets per years, conduct sponsored research, ana 
provide thesis siipcrvison. The access to computer, 
data archive, and research vessel facilities is excel- 
lent. Basic ml applied research opportunities are 
abundant. Interactions with ocean dynamic tits in 
the Meteorology Department arc also possible. Sala- 
ries arc attractive and arc determined by the qualifi- 
cations uf the successful candidate. By I' January 
1985, send a ruiTictihiin vitae, hie nntei oand ad- 
dresses of three references, and a statement of re- 
search and instruction til imersts to; 

Professor Christopher N.K. Muoers, Chairman 
Department ol Oceanography 
Naval Fosi graduate School 
Monterey, C-A 93943. 

Applicants who arc (III Ruth doctoral canddidaic 
will be considered Tor appointment as instructors, 
with a tenure track appointment upon completion 
of the degree. For .irfcfiiinjaul information, lele- 
nhotve Professor Edward B. Thornton at 408-648- 
2847. 

The Nasal Postgraduate School is an equal oppor- 
(iiniiy/aiTirmaiiic action employer. 

Marine Research Scientist Applications are invit- 
ed for Principal Investigator position effective Janu- 
ary 1985. Doctoral degree and postdoctoral experi- 
ence required. Candidates should present evidence 
oF grantsmanship and potential for partial support 
ot research in biological, geological or physical disci- 
plines. Send curriculum vitae, cipics of three publi- 
cations and sun ini review of previous and proposed 
research directions to: Dr. Marsh J. Youngbluth. 
Harbor Branch Foundation, RR 1. Box 196, Fort 
Peierce. Florida 33431), by 15 December 1984. 

Equal Opportunity Employer. 

Physical Ocetuiographer/North Carolina Sute Uni- 
versity. , Applications are invited for a nine- 
month, state funded, tenure track position at the as- 
sistant or associate professor level in descriptive 
physical oceanography. The successful applicant will 
have a Ph.D., a background inocean circulation and 


have a Ph.D., a background inocean circulation and 
state of the art instrumentation, and will be expect- 
ed to develop a strong field program and teach 
graduate level courses. He or she will also have the 
opportunity of interacting with thirty-two depart- 
mental facutv in various areas in oceanography, me- 


teorology and 


r. Send curriculum viue and 


Earth and Atmospheric Sciences. Box 8208, Ra- 
leigh, NC 27695-8208, Telephone 919-737-371 1. 

North Carolina Stale University is an equal op- 
porlunity/alTirm alive action employer. 


Massachusetts Institute of Technology: i Haystack 
Observatory/Almospherlc Scientist, 1 he Hay- 
stack Observatory is accepting applications .Iur an 
anticipated Atmospheric Scientist position lor a nne- 
vear period, equivalent to a postdoctoral appoint- 
ment; to work in the field of upper atmospheric 
physics with the Millstone Hill Atmospheric Sciences 
group. The scientist will pariripate in the analysis ot 
data from multi-technique experimental I campaigns 
performed under the Global Thermospheric Map- 
ping Study program being coordinated iron) Mill- 
stone Hill.' The applicant should have some experi- 
ence in an area of upper atmospheric science and 
familiarity with computers, magnetic tape formats, 
computer graphics and display techniques. New 


computer gra pines ana aisuiay lcciuiiqiio. 

Ph.D. preferred. Please wrne, enclosing resume, in: 
J.T. Karaku 
Assistant to the Director 
Haystack Observatory 
Wesiford. MA OI88t>. 

MIT is an equal opporui nity/aifi nnat i ve action 
employer. 

Image AnalyiU/Oceanogniphy. The School of 
Marine SciciKe/Vicginia Institute of Marine Science 
has a two year faculty position for someone with ex- 
cellent computer skills who would like io help devel- 
op a state of-ilte-art image-analysis system for ap- 
plications in marine science; the Tint priority will 
be to develop methodology for automated enu- 
meration of pbnkion samples using muliispcciral 
image processing and pattern recognition. The cus- 
tom-designed miens Includes optical, color video, 
and dedicated control/dau processing capabilities. 

The optical system consists of a fulfrange of mi- 
croscopic capabilities with emphasis on epmuores- 
ccitce.The video system includes a high sensitivity, 
high resolution, color video camera which may be 
intergnued with the microscope or used with a mac- 
ro lens, and high resolution color monitor. The con- 
irottdau processing system consists of a high speed 
microprocessor based computer witli an integrated, 
buss compatible, color video digitizing system capa- 
ble of acquiring three color video-fields simulta- 
neously and also capable of performing digital pat- 
ient recognition procedures with those three fields. 

A printer whit color capability is included. 

Programming skill in FORTRAN 77, PASCAL, 
FORTH or C is desirable. This could be a tenure 
track position for the right individual. Starting sala- 
ry will range from $20,000 to 25.000/ycar with full 
faculty benefit]. Openings for graduate 
assisiantships in theis area are also available and un- 
dent applications to the School arc solicited. Inter- 
ested persons should send a statement of interest, a 
curriculum vitae and (lie names, addresses, and tele- 
phone numbers of 3-5 referees by SI December 
1984 to Dr. Kenneth Webb, School of Marine Sci- 
ence, College of William 8c Marv, Gloustcr Point, 

VA 23062. Telephone 804-642-7351. Further infor- 
mation nuv be obtained from Ken Webb at the Fall 
AGU meeting. 

The College of William and Mary is an equal op- 
porutnii v/aflir mauve action employer. 

Assistant or Associate Professor of Meteorology/ 
University of Illinois. The Department of Atmo- 
spheric Sciences, University of Illinois at Urbana- 
Champaign has ail opening for a faculty position 
effective Fall 1985. It is a tenure track position for 
the rank of either Assistant or Associaic Professor 
uf Meteorology. 

Applications are encouraged from individuals in 
all specialties or atmospheric sciences. We are partic- 
ularly interested in applicants vvhuse research activi- 
ties would augment the departmental research in 
areas such as climate dynamics, large-scale atmo- 
spheric simulation, and synoptic and mesoscalc me- 
teorology. The prospective faculty member is ex- 
pected to develop an active research program in- 
volving graduate students and to doc a modest 
amount of leaching of undergraduate anil graduate 
couraes with the opportunity or developing courses 
in his/her specialized field. The salary will be com- 
mensurate with the candidate's experience. 

The Department has excellent computing facili- 
ties and has ready access to a variety or real lime 
meteorological data. In addlton, the University of 
Illinois has a large community of atmospheric scien- 
tists who are involved in a variety of research 

K qjecis at the Illinois State Water Survey and the 
part menu of Electrical and Civil Engineering. 

A Ph.D. In atmospheric sciences or other closely 
related feild U required. Those interested should 
send a resume, a list of publications, a statement of 
research interests and the names of three references 
before March 1, 1985 to: 

Professor Yoshi Ogura, Head 
Department of Atmospheric Sciences 
University of Illinois 
1 101 West Springfield Avenue 
. Urbana, ILG 1801. 

The University of Illinois is an equal opportunity/ 
affirmative action empoycr and Invites applications 
from all qualified candidates. 

Scripps Institution of Oceanography, Geological 
R<: f“ r n h ? lvl,,oni Subl « Irotopes/Scdlmentology, 


Postdoctoral Kcnenrcli .Sclcnllst/Lamunt-Dolierty 
Geological Observatory of Columbia University, 
The phvMi.il u. e.miigi.iiiliy group li.it .in opening 
fm rescan h mi the usviiiiilaiuui ul iitwcrvaciuiial 
data in niiiiuTk.il iimuIiImiI ihr linijii.il mean, The 
work is part of a larger dim t with Uw lung term 
anal uf (Icvcliiiiing pieiliuiuu iiiuth'l* iur 
mieraiinuul llfni.uu variations, esiwi rally tin no aun- 


work tv part m a larger mini wnn me lung term 
anal uf (Icvcliiiiing piciiwii'iii murids iur 
iiileraimual lUtiialit variations, e.vpe< ially ihusc asso- 
ciated with El Niiio .mil the Southern Owilbtiun. A 
Ph.lY is required. T he ideal lanriiriaie wuruh) have 
knowledge c.r pliy'hal oi e.m«igia]ihy. iiuincrital 
weather pvetliiiion. niiplieil nuiheituiks and con- 
trol i henry. A strong njckgroiiiul in one ul these ar- 
eas is reqiiircd- 

Srud uiiTiculuiu vitae am I the names ul three 
rclercucrv tu: l)t. Mark (!;uie. I.amnni-Duheriv 
Geological CRisct vainly. Palis. nles, NY ItPJli-l. ' 

Lammit-Duhritt is :in «-i|ii;il uppitniuutv/allirniu. 
live itiiiiin employe i . 


SeUmologlat/Ohio State Uidverally. 'I he Deparl- 
meni of Geology and Mincialogy, | he Ohio Slate 
University, invites apnlii.il ions fur a tenure track 
position fur a vcisnioHighi with lesearch interests In 
crustal geology and tet looks. 'I he successful appli- 
cant must be prepared to assist in teaching explora- 
tion geophysics enurses, advaiucd topics in his/her 
speciality, conduct research, and supervise graduate 
students. Postdoctoral or industrial experience is de- 
sirable. Rank and salary inimnemmutc with experi- 
ence and researt h record. Please send applications 
nr nominations to; 

Dr. Ralph tt.B. von Freve 
Chain mm, .Scinch Cnmiiimcr 
Department of Geology and Mincialogy 
The Ohio State Univcisity 
Cohunhiis, Oil 4 32 It) 

Telephone: 1314-422-5635 or 422-7221. 
Applications should iiicltide a resume, a sutement 
of research interests and the names and addresses 
of at least three persons whom we may contact lor 
recommendations. The closing date for applications 
is December I, 1984; or until position is rilled; ap- 
pointments can be efTcciivc ax soon as Ocioher I, 
1985. Additional informatinn can be obuiued by 
writing or calling the chairman of the search com- 
mittee. 

The Ohio Slate University is an equal op|xirluni- 
ty/affirmalivc action employer. 

Astronomy/Magnelos phcric/Pla notary /Digital l m- 
aglng Scientists. This iv an iqipui luuiiv io be- 
come involved in ilalc-ur-thc-ari dam maiMgeiiiciil 
issues, techniques, and solutions while simuliaiicout- 
iy pursuing research interests. The National Space 
Science Data Center ul the Goddard 8 |kicl‘ Flight 
Center is In an c-xciting transitional period amt lias 
three new openings on its contrail stuff fur data ori- 
ented scientists in the above a re. u. I hese individuals 
will join with several others in attacking u broad 
range of activities, primarily inieiided to huUiiaie 
access to and utility of sjmco science data in an 
evolving technological environment. These activities 
include' development of un online data catalog, in- 
terfacing with Principal InvcMimiior' and vjiarecnft 
project o lliccs for data aacssilmity ami diKiimciila- 
lion, prewiring data luiulugx, gt-rii- rating tediiliqucs 
for coordinated miiHi-sphei rali data au|»iWik»n 
and analysis, and gcucralion ni rom|X)viic or oilier 
value-added data sets. Kese.in h interests ate en- 
couraged and may lie pm sited Milistaiitial pan- 

time I tosh. A Pli.l) is prelem-il, .ilthoiigh a Mailers 
degree will be considered for Home activities. Expe- 
rience with space (light cxpciimi-iil*. data analysis 
techniques, data present ul toll, puhliraiiotiH. and pro- 
gramming is highly • lent able, bpccilii duties wtir de- 
pend ii|jcni an individuals luckgiuiind ami interests, 
bend resume to: Linda WiilianiMin 

Sigma Data Services Corn., a M/A-GOM Ln. 

Code BM 

National Stiat e -Si ietuc I l.ii.i ( kuiter 
NASA/GSFC 
Greeiihell. Md. 211771 

Will) 344-8148. . . 

Sigma Data Sctvires (an t).. >i M/A-GOM Gi. is an 
equal opportunity nllmii.ilivc- ill lion employer. 

University of Illinois nl Chicago. The Dejxni- 
mem of (ieologk-.il Si ivines seeks to till tenure track 


seismology); 


seat tli program, Im lulling the siiint vision of gradu- 
ate students. 1’hl) required. Applicants should sun- 
nth n detailed resume, names and addresses or 
three references, and an explanatory statement t» 


research and leaching inlet mu by l-eliruary 28, 
1985, to Robert DeMnr, Dcpiir itticiii or Geo 
Sciences, University of Illinois at Chicago, C.lilcagu 
Illinois 00680. Kept csentiu ion cil'llic De|»rtmeP» 

...III ... .i.„ iri'i 


will be at the AGU Fall Meeting in December. 

. The University is an cxjiial oppoilunlLy/atiinrm- 
live action employer. 


Princeton University 

Short Course 


SS 


t _ -i* / \ ; — w niuiuum *ui a icuure iwlb uiM»inni«.i ------ . 

leochmaiology, or carbonate geochemistry and sed- petrology, at the assistant professor level beginning 
imeniology. Preference will be given to persons ex- ScpicmTtcr I, 1985. Candidates ntusl hnveanimer- 
peneti ccd m the operation and maintenance of est in carbonate rocks and basin analysis. Prcjwen 

mass SDCCtrOmeten. Irvd r.f annnlnimam ...ill u. I _l.l„ -I' ./.n.-kiiur lntrOD^C 


mass spectrometers. Level of appointment and sala- 
ry wifi be rommenstiralc with experience, according 
to University of California standards. Applications 
a " d cunkuhijn vitae (2 copies) and references, 
should be addressed to Drs W.H, Berner or M. 


will be given to 


(l i /nun ■ ;-„j |lr . 

lable ol' teaching i niro^k 
cparlxncni has a large w. : 
ipatid its sedimentarypf' 
'should expect 

in m-olotrictl sdetico 



University of Utabt Slnictual Geology/Tectonlcs/ 
Tectonopnyslcs. 'I he Ucptiri mem uT tktitugy and 
Geopltvsiii at the University of Utah .seeks appi na- 
tions for a tenure track uusiiion in structural ecolo- 
gy, tectonics or ictumophysirs. It is amiripaic” t| Mt 
this position will be lilktl at the assistant nrnlcssur 
level, hut applications liy mmc senior |ktvhis will 
be considered. 'Hie pusiinn requires a |*h.D. with 
emphasis in structural geology . regional tcuonii.v nr 
teiiortophysies.. The new facuhy niembi-i will have 
the opportunity to reach in the urea ul liis or her 
specialty and may also he assigned intUMluumv lev- 
el courses. The successful candidate will be expected 
to establish a vigorous research program involving 
graduate students. The ]»erson who fills this posi- 
tion will join un active program in structural geolo- 
gy and tectonics that includes both field projects 
and integrated geology/geophysics ans mechanics/ 
fluid chemistry studies of structures in the western 
Cordillera. There is mi excellent oppm tunitv to col- 
laborate with other ftutilly in struct lira) gcofngv. 
scdimeutolngy, geophysics, gciK lien list ry and p'cirnl- 
ogy. A vita, copies of piiblkatious, names uf three 
persons that may provide references, and a letter 
outlining the candid, tie's research and leaching in- 
terests sitould lie sent to Dr. William P. Nash. Chair- 
man, Department of Geology and Geophysics, Uni- 
versity of Utah, Kali 1-tike (.tty, Utah H4I [2-1 183. 
Deadline for receipt of applications is Dcccmlicr 31, 
198-1 with the apprimtmem sinning hi September 
1985 

The University of Utah is an equal uppnnunity/ 
affirmative action employer. 
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^ Reflected light micrograph of a 
polished ant! etched surface of mi experi- 
mentally deformed rock salt sample from 
ne Asse niine, Federal Republic of Cer- 
“•any. Old grains with a considerable 
mount of dislocation substructure are be- 
n g replaced by sLrain-free idiobiastic new 
grains. Although grain boundary migra- 
wtt in dry sail is negligible up to 600°C, 
natural material (which invariably con- 
ns small amounts of brine) iv can be sig- 
"'nwni at temperatures as low as 50°C. 

poitndary mobility is strongly en- ' 
R ,r d l ^ e formation of thin urine 
ms on grain boundaries, increasing die 


S™ 1 of magnitude.. This fluid- 

anced grairi boundary migration may 

n,i,^ Xp,iinalion l ^ e recrystallized 
its 5 Mt 1 p * llir " iotlnd in mosi sali depo*-. . 
.fiJS® J* ; 0.-l mm. Tiie sample is de- 
Brenuv antI i5 MPa confining 

Iow!!?k ' The a,rafn wa» 10-5 k* ' w 1 - 

nu„JS “ r f M r elaxntiori. (Micrograph 
a» 1 UnJ. Departrtieht ot . 

v 'W Sciences, SUNY atAlbaqy. N. » 

G. S. Llsjei, De- 
of Structural Geology. I. V:A.U.. 


acqiii&iiinn ditrital i° r *^^ la *fbaiic data 

.. Dr - Jer-Ming Chiu 
Mcniphis State University 
Tennessee Earthquake Information Center 
. Memphis, TN 38152. 

I9W. P ,Cflll0nS miUl " recei ' ,ed b > December 10. 

.liafsssSKs b » o f ^ ¥ 

Marine GeophyaldsiffcxM A&M Universilv. 
, 1 IV C r Dcp ? nmPn( °f Oceanography invites appli- 
ams fi*r a tenure track position in its geoiomcal/ 
grophystral scciiqn in the genera) fielcTof nifrinc 

O h an4*ai nd ,<:tto . n . ks> A p h.D. is required. 
Rank and salary of the position arc open. Tlie sue- 

ou^relri > ?h Cant .expected to initiate a virnr- 
™«arch program, have an interest in seagoing 


the teaching of M.S. anti Ph.D. students. The posi- 
tion is available beginning September I. 1 985. 'Ap- 
plicants should submit a detailed resume including 
names of references and statement of research in- 
teresis to T. K. Treadwell, Faculty Search Commii- 
^P^imcm of Oceanography. Texas 
A&M University. Co lege Station. Texas 77843. 
Closing date for applications is January 31. 1985. 

l exas ASM University is an equal opportunity/af- 
hrmative action employer. 

The University of Minnesota: Slructual Geology/ 
Tectonics. The University of Geology and Geo- 
pnyiics invites applications for a new, tenure track 
position m structural geology and tenonits. Candi- 
dates will be expected to carry out an active re- 
search program in their field of interest and to as- 
sume teaching and advising responsibilities at the 
undergraduate and graduate levels. A Ph.D. is re- 
qiuroiL The position will be available fall 1985 Ap- 
plication deadline is February 15, iy«5. Applicants 
should send curriculum vine, list of uubliratiuns, 
statement of research interests, and names of m 
least three referees to Peter Hudlciinn, Chairman. 
Department of Geology anti Geophysics, Universilv 
ol Minnesota. Minneapolis, Minnesota 55455. 

I he University of kliniicsuia is an equal opimrlii- 
mtv ciluc.nor anil enijilovcr and s|tccifioillv tnvilci 
oral ctiLiHt rages applications from women and mi- 
norities. 

Texu Tech Un l ve rail y/Geophy sic lat or Clastic 
Scdimcntolneist. *H>c Dcp.inmciii ol Goose icnci-s 
at T exas linn Univciutv seeks a)qtli(ations for a 
tenure track |Hj*iiiun in the fields ol geophysics 01 
clastic scdimcitiulogv U* begin August 1985. Rank 
and lalurv- will be commensurate with quail fiat lions. 
The II1.I1 is required. Fmrv-lcvel applicants will he 
given iiicieienw. The primary responsibility would 
be III teach hoth graduate anil iimlergraduaie 
courses in geophysics or ricpoiiiional system* and 
sediilieutnkigy, hli/lwr specially, and introductory 
gcohigy. 1 he person will be expected to initiate a 
research program and 10 direct MS and Ph.D. grad- 
uate students. Send a letter of application with com- 
plete curriculum vitae and names uf three refer- 
ences tu Dr. Alonzo D. Jacka, Chairman of Geosci- 
ences. P.0. 1)0x4109. TTU, Lubbock, TX 79409. 

Texas Tech is mi equal upporluniiy/aflirmalivc 
action employer. Applications deadline; (anuary 91, 
1985. 

Chslrperson/The University of Tulsa. Department 
of Geosciences. Nominations and applications are 
invited for the position of Chairperson. Candidates 
should have a PI1.D. anti a distinguished record of 
teaching and research. leadership and administra- 
tive skills and experience » Interact effectively with 
academics, Industry ami alumni are required. 

The department of geosciences has ten facility 
members and is located in 0 new teaching and re- 
search complex. There U n strong emphasis on soft 
rock geology and exploration geophysics In the de- 
partment which has grown steadily in the Iasi dec- 
ade. Equipment Includes a VAX 11-750 computer 
with an array processor and seismic data processing 
software, SEM, Microprobe, XRF. XRD, gas chro- 
matographs nnd a moss spectrometer. Library 
rcosttrccs which arc supported by "Petroleum Ab- 
stracts" are excellent. .... 

Nominations nnd applications should be sent to; 
Colin Barker. Department of Geosciences, Universi- 
ty of Tulsa, 600 South College. Tulsa, Oklahoma 
74104 by Unwary 16, 1985. 

The UntmfJtr of Tulsa Is an equal opportunity/ 
affirmative action employer. 

The Department of Geology and Geophysics at the 
University of Mlnnesota/Sralor Faculty In Urge 
Scale Scientific Computing. The Deportment of 
npnloav and Gcoahvslcs and other science and cn- 


gy of the University 01 Minncsom iim« 
and nominations to fill a number of senior 

... i_ 1 .,, 1 . M-UmlRr mmnullna 


November 20, !984 EOS 


NATIONAL SCIENCE 
FOUNDATION (NSF) 

Assistant/Associate Program Director 
Biological Oceanographic Program 

!S s D!v ? s i on . of ° 0Ban Sclence s Is seeking candidates for the 
position of Assistant/Associate Program Director for ihe Bfological 
Oceanographjf Program. The position fs excepted from the com- 
petl h/e civil service and will be filled by July 1985 on a two year 
rotational or temporary appointment under the provisions of NSF's 

tSi,!?; Tl ? e per annum sa,af y ran 9 0 s from $30,000 to 
'222 or he Assistant Program Director and from $35,000 to 
$55,000 for the Associate Program Director. Normally, the candi- 
date receives a leave of absence from his/her employer and salary 
is set In accordance with NSF Circular 167, Rotator Program. Oth- 
erwiee, salaries for temporary employees are set at NSF r s GG/GH 
schedule (equivalent to GS schedule). The program supports fun- 
damental research Into the biology of the oceans. The incumbent 
will provide technical expertise In proposal evaluation, administra- 
tion of research grants, program planning and budgeting. Appli- 
cant should have a Ph.D. In oceanography or madne biology, or 
equivalent experience. In addition, for the Assistant Program Direc- 
tor, 3 to 4 years of successful scientific research beyond the Ph.D. 
Is desirable and for the Associate Program Director 4 to 6 years of 
successful scientific research experience Is required. Experience fn 
an academic research institution Is highly desirable, as Is at-sea 
and/or laboratory experience In biological research. Applicants 
should refer to Announcement Number EX 85-4 when submitting 
resumes (Including current salary) to the 

National Science Foundation 
Personnel Administration Branch 
Rm. 212 
1800 G St. NW. 

Washington, DC 20550 
Attn: Catherine Handle. 

For further information call 202/357/7840. Hearing Impaired indi- 
viduals should call 202/357-7492. 

NSF is an Equal Opportunity Employer . 


Mlddlebury College/MeumorpMc Pelrologiil. 

The Uepanmem vti Gc«-»lug\ vccl.v a met. imui plm 
pctrologisi With an iiiierest in tecionks. The rugular 
(ten ii re- track) entry-level i .os i lion ret nitres the Pill) 
and begins in the lall of I'.iMfi. 

The 4- member tivp.irimetit maim aim active re- 
search and an ■•ii-goiiig Ink I .md lab |>r<igr,iin wills 
students in icctunicv |.cir>ilug\. ancl oceanography. 
Teaching respuns ibi lit ie* normally include 3 semes- 
icr-coiincs. a 1-moitlh winter let in course, anil su- 
pervision of senior research. The department has 
an XRD/XRF labonitorv and an aHiomaicti electron 
microprobc. 

Send applkation, including resume, research in- 
teresU. transcripts, and 3 current letters of refer- 
ence to: Brewster Baldwin. Chairman, Department 
of Geology , Mlddlebury College, Middleburv VT 
05753. Application deadline is February l, 1985. 

Middleburv College is an equal-opportunity em- 
ployer. 

Physical Oceanography, Postdoctoral Fellow. 

One to three year appointment for person Cs) in- 
terested in under-ice coastal circulation and/or 
boundary layer dynamics. Ph.D. in physical ocean- 
ography required. Position available approximately 
1 January 1985. Resumes with names or three refer- 
ences should be sent to Dr. R. G. Ingram. Oceanog- 
raphy, McGill University, 3620 University St.. Mon- 
treal. Qu6. H3A 2B2 Canada. 

All applicants are encouraged to apply but prefer- 
ence wtlf be given to Canadian ciuzens and perma- 
nent residents. 

High Altitude Observatory Scientific Visitor Pro- 
grarn/NCAR. Scientific visitor appointments at 
me High Altitude Observatory are available Tor new 
and established Ph.D’a for up io one year to carry 
out research in solar physics, solar-terrestrial phys- 
ics, and related subjects. Applicants should provide 
b curriculum viue. including education, work expe- 
rience, publications, the names of three scientists fa- 
miliar with their work, and a statement of their re- 
search plans. Application! must be received by 15 
January 1985 and they should be sent to: The HAO 
Visitor Committee, High Altitude Observatory, Na- 
tional Center Atmospheric Research, P.O. Box 
3000, Boulder, Colorado 80307-3000. 

NCAR is an Equal Opportuniiy/AOirmative At. 
lion Employer, 


Northern Arizona University/Department Chair- 

B sraon. Chau person. a*«ni.itu nr lull prolenot. 

ejuirr mein ol Geology. Northern Arizona Utiiver- 
snv^hegtiming sinrimer 198V Suciialtv ••pen Isiat 

K erente will lie given iu.ipphi.ine. with ,i sunug 
ground in irrtunir* .mil irrtonii problems. At»- 
uliciiitis must lie capable ol ml tract mg uroieMion.il- 
Iv with an .iciivc ami diverse Ini uliv .If H ecu It .gist* 
and geophysicists. Candidates should expect to inn- 
unite bu active research progmin. should have a«l- 
ministr.iiivc capabilities and a dedication to qu.ilm 
teaching. The Department lias Iwen grained plan- 
ning authority for a Ph.D. program soil iv essential 
ihe successful candwblc possess the desire u» guide 
the Department through the lin.il planning stages. 
NAL 1 has a traditional emphasis on field problems 
ui the Colorado Plateau and aJj.irem areas: we are 
expanding our analytical facilities io improve iheo- 
reural arid experimental capabilities. Kalarv will be 
competitive and negotiable. Additional duties in- 
clude teaching anil supervising graduate student re- 
search. Application deadline: January 15. 1985. 

Send curriculum vitae, statement of research inter- 
ests and names or four professional references to 
Search Committee — CodeC, Department of Geolo- 
gy, Box 6030, Northern Arizona University, Flag- 
staff. AZ 8ti01 1. 

Northern Arizona Universilv is an equal opportu- 
mty/affirmative action employer. 

SedJroemaloglrt-OcejuiographeWTexni A&M Uni- 
versity. Applications arc invited for a tenure 
track Taculty position in the general field of marine 
KdimemologY. The position will involve graduate 
level teaching and supervision of graduate student 
research. The successful applicant will Have demon- 
strated excellence in or a strong potential far inde- 
pendent research In the field of marine sedimenta- 
tion. The position is available beginning September 
1. 1985. Salary and rank will be commensurate with 
experience and qualifications. Applicants are Invited 
to submit curricula vita, copies at publications, 
names or three persons who may serve as refer- 
ences, and a letter outlining the applicant's leaching 
and research Interests by December 31, 1984, to 
Robert 0- Reid, Distinguished Professor and Head, 
Department of Oceanography, Texas A&M Univer- 
sity College Station, Texas 7/843. 

Texas A&M University is an affirmative anion/ 
equal opportunity employer. 


UNIVERSITY OF IOWA 
DEPARTMENT OF 
PHYSICS AND ASTRONOMY 

The Department bf, Physics and Astronomy anticipates openings for two 
tenure-track assistant professors In August 1885. Preference for one of 
these positions toll be given to an experimentalist. In an exceptional case 
a term or, tenured appointment at the associate professor or professor lav* 

: e! will be considered. In addition, one or more openings for visiting faculty . 
members at any level are anticipated. Current research Interests In the de- 
partment are radio and optical astronomy and the following specialities In 
physics; atomic, condensed matter, elementary particle, laser, huejear, 
plasma, and space physics. Faculty duties include undergraduate and 
graduate leaching, guidance of research students, and personal research. 

* Interested persons should submit a rdeumd and a statement of research . 
interests and arrange for .three letters of recommendation to be sent to ; 
Searoh' Committee, Departmeht of Physics and Astronomy, The Uni- 
versity of ldwa,toWa City, IA 52242. 

Thf University of lows fs an equal oppartuqity/afflrmatlve action employer. , 
















Geochemistry. The University of California, Da- 
vii will fill a permanent, tenure track, faculty posi- 
tion at the assistant professor level beginning Fall, 
1985. Candidates having interests In isotope geo- 
chemistry and/or the geochemistry of economic de- 
posits are especially encouraged us apply but other 
specialties in geochemistry will be considered. A 
PhD degree is required. Responsibilities include 
leaching at the undergraduate and graduate levels, 
and research in geochemistry. 

Applicants should submit complete vita, a state- 
ment of research and teaching interests and the 
names or three referees. Deadline for application is 
January 15, 1985. Inquiries and applications should 
be directed to: Dr Howard. W. Day, Department of 
Geology, University of California, Davis. CA 950 IG. 

The University of California is an equal opportu- 

nity/affirmative action employer. 

Coastal Physical Oceanographer. The College of 
Marine S;udica Invites applications for a tenure 
track position in physical oceanography. Applicants 
should have a background in coasi.il or estuarine 
physical oceanography, with experience in observa- 
tional work at sea. The successful applicant will 


have the opportunity to develop an independent 
oceanographic research program which may include 
tarrying out physical oce, uiographic research within 


available include the 129-foot coastal research vessel 


be required, and the successful candidate hill be ex- 
pected to develop a funded research program in- 
volving graduate students. It Is anticipated that the 


appointment will lx: at the assistant professor level, 
but applications from more senior persons are wel- 
come. Appjicanls should send curriculum vitae, per- 
dncni reprints, and the names of three references 
to the chairman or the search committee: Dr. Rich- 
ard Gnrvlnc, Oceanography Program, College of 
Marine Studies,. UN I VF.RS1TY OF DEI-AWARE, 
Newark, DE 19716. (302) -I51-21G9. The closing 
dale for applications is November 30, 1084. 

The University of Delaware is an cqu.il opporlu- 
ii ity/a Hi r inativc action employer. 

Selsmologlsl/Unlvcnlty of Illinois. Applications 
arc solicited fora icnurc-irack position at the Assist- 
ant Professor level hi seistnnlugy. A creative individ- 
ual is sought who will develop a research program 
that I (implement! our existing programs in scliiiiol- 
ugy (currently emphasizing nance properties), gco- 
dyiinmlcA, tectonics, mid ruck/nihicnd physiis. An 
excellent research environment and outstanding fa- 
cilities arc available both in the Department and the 
University. A (renter fin Super (amipiitcr Research 
and Development is presently being tunned at the 
University. In addition, our campus is the site nf a 
proposed regional compiitaiion.il facility. Opportu- 
nity exists to internet with the department of Theo- 
retical and Applied Mechanics. 1 lie posit ion is ex- 
pected to be filled as early at Fall, 1985. Salary is 
commensurate with experience; ti I'liD is required. 
The successful candidate is expected to participate 
in leaching and advising at the graduate anil under- 

K duatc levels. For equal consideration, ini crested 
iyiduals should send curriculum vitae, list of 
publications, statement* of research interests and 
names of three or more references by December 15, 
1984 to: 

Professor Albert T. Hsui 
Depart mem o| Gcnlugy 
University ol Illinois at Ur bam. -Champaign 
l SOI \V. Green Street 
Urbana, Illinois 41801. 

Tel: 217/333-7732 or 333-3542. 

The University of Illinois is an equal opportunity/ 
affirmative action employer. 


Assistant Professor — Isotope Geochemistry /The 
University of Minnesota. The Department or Ge- 
ology and Geophysics at the University of Minneso- 
ta, Minneapolis, invites application for a 8 to 5 year 
position at the level of Assistant Professor in isotope 
geochemistry beginning Fall 1085. We arc seeking 
someone wfui a Ph.D. and preferably some post- 
doctoral experience, an individual who will be active 
in research and teaching in addition to the opera- 
tion of an existing solid-source mass-spectrometry 
laboratory. The geochemistry program at Minnesota 
emphasizes its interconnectedness with the in-house 
programs in igneous and metamorphic petrology, 
tectonics, hydrogeology and limnology. The holder 
of this position is expected to cominue this tradition 
in addition to cooperating with or complementing 
the existing geochemistry research programs in 
aqueous geochemistry, stable isotope geochemistry, 
and noble gas geochemistry, particularly in the ar- 
eas of ore genesis, rock-water interaction, and tnnn- 
tle evolution. 

Please submit a letter of application and attach a 
curriculum vita, a statement of research ami leach- 
ing interests, a list of publications and die names of 
three to five references. Address your correspon- 
dence by February 28, 19S3, to Emi (to, Department 
of Geology and Geophysics, Univenily of Minneso- 
ta, 310 Pillsbury Drive, S.E., Minneapolis, MN 
55455. 

The University of Minnesota is an equal opportu- 
nity educator and employer and specifically invites 
and encourages applications from women and mi- 
norities. 

Assistant Professorship in Obeaervatloanl Coastal 
DynamlcsAJnlvoralty oF North Carolina (intitule 
of Marine Sciences, Morchead City. Tenure track 
position for a physical scientist with interests in 
neoshore (continental shelf and/or estuarine) 
rirnaltion will be availabel on July 1, 1985. This will 
be a research pcaiion, carrying n nine-month state 
supported salary com mcntiisraic with experience. 
Hie appointee will be expected to develop and ear- 
ly out a Held program in nearshore circulation. 

This person will be staffed at a research laboratory 
swlicrc programs related (a coastal dynamics are 
underway. T hese programs include studies of sedi- 
ment dynamics, scdiment/waier chemical exchanges, 
plankton patchiness and larval dynamics, '[he 
appiittec will also lute ran with faculty and students 
in an academic Curriculum in Marne Sciences at 
Chapped Mill. Faculty in this unit conduct research 
an carbonate platform geology. Gulf Stream dynam- 
ics and scdhnentAvaicr chemical exchanges. 

Interested applicants should send a letter describ- 
ing their research interns, a curriculum vitae and 
names of form references to Dirk Frankenber. Di- 
rector Institute of Marine Sciences, 3407 Arendell 
Street, Morchead Oily, NC 28557 by January 4, 

1985. 

The University of North Carolina is an affirma- 
tive action/equal opportunity employer. 

University of South Carolina. Two year postdoc- 
toral research assistant position anticipated. Person 
should have a strong background in structural geol- 
ogy uf complexly deformed regions along with an 
interest in geologic mapping and integration of di- 
verse kinds of geologic and geophysical data. Start- 
ing dale as early as January 15, 1985. Closing dale 
for applications December 31. 1984. Applications 
w ith vitae, itiiciciu and pussibte referees should he 
sent to Prof. Robert D. Hatcher. Jr., Depart moil of 
G^ojjV^Univenity of South Carolina. Columbia, 

The University of South Carolina is an affirmative 
aciion/equal opportunity employer. 


SOLAR PHYSICIST - BRANCH CHIEF 

SPACE SCIENCE LABORATORY 
NASA-MARSHALL SPACE FLIGHT CENTER 

Huntsville, Alabama 35812 


Th» Solar— Tttrttl rial Division Htpecti to ippoint a lolar physicist to th« posi- 
tion of chief of the Solar Science Branch. The Branch's fifteen members (six Ph.D.il, 
visitors (NRC post -does, summer faculty, tie.), contractors, and mociatei are' 
involved in an active research program In solar physics. A broad range of research 
topics is being pursued at present, with emphasis on the formation and structure of 
the transition region, the occurrence end consequences of distorted magnetic fields 
end their accompanying electric currents, and numerical modelling of coronal evolu- 
tion end Interplanetary dynamics. Branch activities include the operation of a vector 
wlar magnetograph, the analysis of data from the Ultraviolet Spectrometer and 
Polarimeler (UVSP) instrument aboard the Solar Maximum Mission Satellite, end the 
■suiting of MSFC engineers with the scientific aspect! of solar missions (e.g Suniab 
Advanced Soler Observatory and Pinhole/Occulttr Facility), in addition, x-ray 
telescope development work is underway. Computing facilities ire currently bring 
upgraded end soon will be unsurpassed anywhere. Collaborations with extramural 
colleagues are eneourigad, and there is the opportunity to train and advise graduate 
Etudenti. 

The appointee must be a recognized research scientist with administrative 
Interest!. In addition to performing his or her own renaroh, the appointee will be 
expected to guide the work o| the Branch and to pursue new directions as appro- 
priate. it will be the reiponaibility of the Branch chief to recruit new Branch mem- 
bers, post-docs, end visitors as opportunities arise. The Branch chief will oversee 
the submit! at of proposals for funding and will be expected to work closely with 
the Office of Solar end Heliospheric Physics at NASA Headquarters. Salary will be 
GM14 or 16 (42,926 - 65,642) depending on experience and qualifications.* 

* Forward resumes and referancsi to the following address no later then 

January 16, 19B6. 


Dr. C. R. Chappell 
ES51 

NASA/Marshall Space Flight Center 
Huntsville, AL 35812 


LEADER, ATMOSPHERIC AEROSOL 
SAMPLING AND ANALYSIS GROUP 

Ames Research Center (35 miles south of San 
Francisco) is seeking a senior investigator and 
leader for the atmospheric aerosol group. The. 
group develops and flies advanced instruments 
to investigate specific problems, such as strato- 
spheric-tropospheric exchange, the composition 
of the natural and perturbed troposphere, atmo- 
sphere-biosphere interactions, and climatic ef- 
fects of aerosols and clouds. 

Specified qualifications include: 1) Ability to 
advance, advocate, and defend programs. Ability 
to motivate, develop, evaluate, and recruit sub- 
ordinates. Knowledge of current theories regard- 
ing important atmospheric aerosol problems and 
the relevance of measurements to these theories 
(double-weighted); 2) Ability to direct and con- 
duct all phases of research projects that advance, 
the state of knowledge of atmospheric aerosols; 
3) Ability to design and develop state-of-the-art 
aerosol sampling/sensing instrumentation within 
cost and time constraints; 4) Skill in communi- 
cating schedules, plans, scientific goals, and op- 
erational constraints invloved in flight missions. 
U.S. citizenship and Ph.D. or equivalent in atmo- 
spheric physics or chemistry are required. Per- 
manent position in federal service. Projected 
salary: $44,430 to $67,940 commensurate with 
experience/education. For further information 
regarding requirements and application proce- 
dures, write 71-84A at the address below or 
phone (415) 694-5776. Formal applications 
must be filed by January 20, 1985. An equal 
opportunity employer. 




National Aeronaulics and Ames Research Center 
Space Administration Moffett Field. California 94 035 


Graduate Fellowships/Universlty of Oklahoma. 

_ T he , ? ch ?° 1 of Cc °logy and Geophysics offers 
fcllowhips Tor Ph.D. study in each or the following 
broad disciplines: (1) origin, ascent, and fraction- 
ation trends in magmas and associated ore depusits; 
Ul formation and tectonic evolution of continental 
lithosphere, including geophysical properties and 
structures of the upper crust- and (3) sedimentary 
processes, including organic and inorganic diagcnc- 
sis, evolution of hydrocarbons, and correlation using 
btostrai .graphic methods. Average fellowship sti- 
pends are for $ 1 0,000/9 month and are renewable 
annually on a competitive basis. Fellowship awards 
include a waver of oulof-siate tuition and Tecs. 

The School of Geology and Geophysics presently 
wnstsu of .19 foU-hme Facility. Research ran lilies in 
me school include a si able isotope laboratory; or- 
ramc geochemistry laboratory; computer automated 
X-ray diffraction and fluorescence equipment; 
atomic absorption and neutron activation analysis 
equipment; scanning electron microscope with ener- 
gy dispersive analyzer; transmission electron micro- 
scope; fission-track dating laboratory; fluid inclu- 
sion microtltcnnomeiry Gboraloiy; 2 kb liytlrolhcr- 
mol laboratory for phase equilibrium experiments; 
high-orcssure rock mechanics laboratory; pnlcuinaD- 

thpr C J^^rt°IlT h 3 cr J r 98 c,,ic magnetometer itiirl 
S roof ‘fcmajhctiMtlon apparatus; 24-, 
°‘ glla sc,smic recording ays- 
Sur. VA 2 ■ , “ 78 * computer with high-resolinimi 
graphics and image-display terminals, with seismic 
and image processing software; and u 84,000 vol- 

dSnSF 1 ” 1 geo|jh >' sio librar y l «««l in the 
ftor further information on faculty and active re- 
S?roi. 0 u ,a< ^ Kevin Crowley, School or 

tttlh!i Ap J l1 ! Canl ! backgrounds and 

sttateassstssra. 


Duke Unlvcrsity/Structual Geology. '1 lie Depart- 
ment ol Geology invites applii .iijtuis fur a xcitfol- 
levcl tenured [acuity |n thilimi in Miiinm.il geology. 
Wc arc seeking .m mtliviilu.il with a proven re- 
search record and intei naiinii.il u'togiuiiiiti iu his/ 
her field. 1 he Ik-p.it tuu-iil li.it .min* rewHH.li ptu- 
Ei'ains in geophysics, xi-iliiui'umlngv, geix homistrY, 
igneous petrology, t ... Inmate penology, marine ge- 
olugy ami iiulcniuuliigy; gi.ulii.iic programs lor 
bmli the MS ami I'iili degrees are oMcrcil. Appli- 
cants slim, hi send ,i i unieiiltim vitae mid names and 
addiL-sscs nf six teieremev The position is lobe 
filled by .Hcplemlier, PJN5. Closing dale for apulka- 
duiis and iiiHniiiaiimu is Met ember 31, 198-1. Appli- 
cations, nuu.iimiin.is and unpiii ies should lie direct- 
ed to Chairman, Search CmmiiilU-c, Ueiiinlim-nt of 
ticiilngy, Duke University. !>.(». Ilux U729 College 
.Sudan. Din hum. Nt; 277118. 

Duke University is un i-tin.i] nppuiiuuiiy/ailirmH- 
live net inn employer. 

Satellite Altimetry: Department of Commerce, N«* 
Oceanic and Atmospheric Administration 
(NOAA). 1 he National Oei-.iu Service, OHicc of 
(..hurling mid (ItudetU Services unnuiina'S a vacan- 
cy for the position of Geodesist, GS- 1 372- IS. The 
IMsiliun Is in the -Satellite and Ocean Dynamics S«- 
uoii of the National Gcodc-lit Sutvcy, Rockville, 
Maryland, This research ix>si(inii will involve nnaly- 
ms ol snlcllite altimeter dam (hi npplicadon to ocean 
dynamics and gcndyimmits. Applicants should have 


U. S. Citizenship Required Equaj Opportunity Employer 




_ i°— ° i a voa i t/vau, pts arrav 

P lo, L cr »- and processing and synthetic J 
S™TwSl?V 0ftware “ araJlab !e to the successful 
nnknuli Current , rese andi In seismology includes- 
earthquake research utilizing a PDP 1 1-lQ commit. 

an sTsSl r f lhe ,n ' c ™o»nlain seismic beft by 
W Pnpfraj emclered nelwork ^Hzing an on- 
line PDP 11—94 computer; major experiments in 
seismic refraction and reflection prahUng for crustal 

™lo? : -, and ? l,ied resrare h in SetSSSkT tIS 

opportunity exists to participate with several other 
Acuity In an intcgratS proiram TlSS. s£. 

studies' and l " J,I " cntolo gy3'rccicd toward crusul 
pclroleuin exploration. The geophysics 
component of die department has active research 
ntl mS programs in electrical and elecironiaa- 
I V cti r P'ffbpo*. thermal properties of llie earih 
Wndal fields, and seisraJtog?. The department I, P a T 
riw: assodatiaiu with the numerical analysis and 

S ^P* in computer s“, elSri- 

ri annlV 66 .”" 8 maihemauca. The dosihir date 

'fflissfe t : 

' 'VfFa.kr: 


a detailed knowledge of nlliineiry, marine geodesy, 
and physical ocennugraphy, including concepts ol 
gcasiruphic drculHliim and planetary wave theory- 
Investigations will he concerned with sea height 
variability, ci iimu n kill y l Minted waves, assimilation 
of allimcLcr diuu into niuiicricnl models, and other 
topics of impor lance to established national pro- 
grams in ocean and climate studies. The position re- 
quires a demo list rated ability to do scientific rc- 
Ie *rch as evidenced by publications in the literature- 
A Ph.D, in physical sciences or equivalent Is desir- 
able. Persons interested in applying may request a 
ropy of the vacancy nnnotmccnicni which coniassu 
quaJtficailon rcqtiiremcnls, by writing to Ms. Louw 
Turner, RAS/DC25. NOAA, National Ocean Ser- 
vice, Rockville, Maryland 20852, or by railing 301- 
443-8995. Applications should be submitted on 
Standard Fonn 171. Closing date for applKB U0lU u 

Department of Commerce is an equal opportunity 
employer. U.S. citizenship required, 

Faculty Position in Structural OeologyiTecton |cJ - 

The Department of Marine. Earth and Atmo- 
spheric Sciences, North Carolina Stale UnrversHy. 
Itai a tenure track opening at the Assistant OfAS™ 
aaie Professor level m the area of structural g« 10 - 
gy/tecionlci. The position will be filled for the be- 
ginning of the Fall 1985 term. The department, cur 
rently has 31 full-ilme faculty, including 12 
geologists and geophysicists. 

The successful applicant will be expected 
completed the PhD degree. Courses W be ttug » 1 v 
dude undergraduate structural geology as i)*” “ 
courses in structural analysis, tectonics, or, other r 
eas Of research activity. He or site additlonauj! ^- 
bc expected to develop a rigorous program 01 
sored research and lo^ direct graduate student • 
•wrch projects at the MS and PhD level. __ •- 

Please Send complete resume and ^e names o, 
least three references to V.V. Cavaroc, S»«P 


phone (919) 737-22 12. Applications ST jfi. 
. ..ef«l as. received, with a dosing date ofjafib* 1 ! 
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Ph.D. Fello wilt i ps/Lou is ian b Slate UnEvtrsitv 
AuplicaiiiMis are imik-,1 (nun iimsim.-, live p|' a i, 
suitfciHs in -iU lick s •>! groloRv and K.-i. l ,h V M l ,'f lir 
felk iwsliips in the Dejunnu'iu uf Gc»| ( >kv fo-.ro 
ana State University. 1 lie si it, cuds, tnoviilni In 
Arco, Exxon, and tlic l-SU Aluumi ViiIi-i.uUhi 
range 1 1 out Sl». OHO In SI 3.5011 v ,.. lr . lll( . , 

arc lti.uk- on an tuimi.il Ikisih .mil .in- n-m w.il.lf i,„ 
up loth ice years, tine of tlu- Uiii-Ihv <>| rhesr t,.L 

jewships is a tuliiiHi ami .| lllIlf 

$100 per schh-mci. 

Applkaikms (plus Iranst rijXs. (IRK wmvs. .,,,.1 

S Utrcc letters ret.. niiin-.iclaiitH,) mmi received 

.March 15. for rite Ahuiini Federal inn Fdlnw- 
tps, Imwever. the Dt-jiariiiietitiil .Ira. (line for ■«. 
ceipt ul application ^ickngc is Jamiarv 7 
Application materials and limber ii.lnruuii.x, r,„ 
the graduate prugi.mi ian k- ulxuiucd fr..m: 
naiiiii K. Sen (buihu 
D irector of Gnuliiiilc Studies 
Depart mnit nl Geulogy 
Liximiiu State University 
Hamit Utiitgr, LA 7ilHri;4 — | lul 
LnuiJKtiia Stale University is an equal tn.pnrtuni. 
ly/afln ittiitive .iLtnm employer. * 1 

The Johns Hopkins Universlty/Palcontologist. 

The Dqnriiiteni of Earth ami PlanctaiyTidcnce. 
invites appheanons for a tenure-ir.uk iaciihy i.. Js i 
don, effective Inly I. 1UH5. U» paleontolojii 
whose research will sircngthe.. the link between our 

research program, ami rcq.,. n sil,ifiltes will include 
undergraduate and graduate leaching .md the stt- 
pemston of doctoral candidates. 

Toapply, send curriculum vitae, publications list 
and the names uf at least three referee* m i) r . h|« 
M. Ferry. Dcj,jn,i,em «,| Fair 1 1, a ,„l |>Lu l ci.-irv &i- 
Mnsro stt a f rV, ,kl " S V" ivt,r,i 7* biillimorc. 

■w S‘lflH5 b ‘ A ’ 1 ' :l! ’ II l, ‘ lll ' 1,, *** , l“ie is Junu- 

The Johns Hopkins University is an equal oppor- 
tunity, affirmative action emjilovcr. 


leu> v.Tlic p wrpSe a 2f ° r Auodatc Pn>- 

prtrt existing teMhina and ap P 0,n , imc nt is to sup- 

"'«*w .;..a .tatl- 


igneous rocks. The apjwint eSfl hT ajlemal “ n of 
tor a survey of geochemis^fr r W P* cietl 10 of- 
gt;aiiuaie and kginnin J . adra "« d under- 

'nbute to [he oflSSSr L SIud ' :n, >{ to «»- 

as well as to graduate*™™^ , cour,cs 

10 j? ,irsue *n aedre re«areh C DrSr‘ W ' S ipe ‘ 

gnide graduate surdenis and 

and staff as appropriate 1 * ruh facu| ly 

and names » uTa dd^cuci of thrM 1 mC ' biUi£, g ra phy, 
comment about * 


comment about rouVnnai I'f.'—V' ^ F^isnns wuung to 
should be sent KJSES 10 ? 3nd pramise, 

AM": Michael 

ks. University of of ^“P.hys- 


h »" “l“>l JXS. ,, "“ ly of Hj - 


SaccLSS. 1 . 0 ^! De P anm cm of Earth and d . 1 c,e P none /3- 

ne rleneiiHrni on muliinim,, a ►_ .. n ^ 1,1 n *wkmg PR.EPROPOSALS for 


Geocheralstry/UnJ vcrsiiy of Hawaii. 1 law uii In. 
' Ill . u, £° r geophysics and Dcpartritcm of Crf-ologv 
and I Geophysics mvue applicants for a tenure t4ck 
PMJlton in geochemuuy. The position is a joint one 
between institute and department, and w-ilfhc filled 


^ j J a, ? d an ,nle r«i in teaching aradu- 
opportunity educator and employer. AK#30O-lY 


ixfSy^® 1 SUPPLIES, COURSES. 
and ANNOUNCEMENTS ^ 

ce !E‘ D «« ; January Is. A PP ll( -' ,llo ° Re- 

IE P A t Sl V ![. 0, V n ,“? ,al p "*««liou Agency 

of 4 , I / e a r s - *P 9 r,le r to receire a codv of 
'he RFA and further information contact: P 
Dr. Glance E. Gaylord 
nir R ?“ ardl Grants Staff 
1 1 Sb e " f Rescaich * Development 
U.i. Environmenul Protection Agency 
401 M Street. SW 
Washington, D.C. 20460 
Telephone 202-382-7473 

EKBSSSi' 

which conmbutc to. or miugate. surface water ariili- 
SrihteH, ‘i 11 * rC!earch “ lo develop fo- 

soon«p\ wh ^ j. c ^ ,,ro1 ^gionri^irfaccw-aicr'ro-' ^^" 
sponje to MdK d epodtion. Research may be fo- 

SfSeSer P ^’ m K rcCnl,IJ,|S e4al®ruiorv 

“ issssi . k ' paicd prnreH are sirun «- 

rw lf lcsu f ? r infos ■ii.niun >m pniiMu.il sub- 
mission ntiist Ik received liy Deccmlvr 7 l r JH-l ami 

fe , d A be §««««* » Raymond r < WillMarc,' 1 

S wUkH iu,l 7. 1 En ^ ls "ranch. USF.i’A, 200 
5.W. 35th Street, l entail is, Uicgon 07333. 
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i ana. at I rmreton University, I'nnceton k I aim. 
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dimemar) understanding of partial differentia] 
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Announcemen ts 

Tectonics 

Member 17-21. 1984 loci, .„i. Studies 
Group 1 5th Animal (km-tul Meeting, Swan- 
se*' U.K. Spnnsni : Unit, fail lege t.i .Swansea. 
(Richard Lisle, Dept. nl'Uei.logv, Unit. Col- 
lege. Swansea SA2 HIT, Uiiited Kingdniai.) 

Hus meeting will im lude ;4 days .if.lis.iis- 
S10115 of current icschii Ii in Mrintiiul gc-ok.- 
gy. with j luster displays and slmri I,-, lines, 

• diiring Deceiiilx-,- IK-20. Wiirkaliom and k,- 

. cal field trips will take place on Deceit iljer 17 
3N(i 4 J , 

ODP Drilling 

February 20-22, 1985 Workshop »n ( )UI* 
Drilling in ilic Noriltejisl Pacifit , .Scat lie, 

■r a S ! , V , . ,s,,r: ^nc'f national Non! least ]>a- 
ciiic Activities Cmisoniuiii (INl'AC). (Paul 
Johnson, .School of Oceutiogiaphy WB-10, 

JS V ‘ W J Washiiiginn, Seattle. WA !WIU5; tel.: 
SOO-548-H47-I.) 

lltuse in lores it-tl in at lending slimtid t tm- 
taci the convenor (given above) lie hire De- 
cember 1, | mm. 

This workshop aims in further define a 
a tiling program in the nonlieast E'a< ilk 
55' St “«■ tlw "«'*v ODI* dt iliiiig ship 
■ lH n/li l‘ -171,11, define those major scicn- 
iilicpmbJcnisihat ran be addtessed l>y drill- 
R. in idciuily possible drill sites, to [iresent 
*-' slllls ‘^‘MiRDiiiK scietiiifii programs in 
*«raa, «nil to organize lhe duct collmion 
no synthesis ncrcssary u, write a contprc- 
. IV . C proposal for submission to 

nJS* OuBiimgraphic Institmions for 

rlh Sam l* , 'n« (/OIDES), The tltrcc- 
ora l J )l, to ) ^ Se , 1 ^ l * ,c i> r *»| , «>5e»l drilling pro- 
j,._ n ‘nelttde ritlgc ercsi processes on the 

cesses nfr!t C!l Rit,RC ’ ““Wgent niargin pro- 
anti it v J *5. c P ilsts Wasmngltm, Oregon, 

oh vr>P!i* h n,,rl puleo-oceanogra- 

pnyofthe northeast Pneific. 

LPl Conference 

etare«? 19 ®® 16th Lunar and Plan- 

“ e " ce Conference. Houston, Tex. 

AGU N $ ic4 ,l l arand Planclar 7 Institute, 

For pu_ . A Johnson Space Center, Division 
lotriral / ^ Sciencc of the American Geo- 
tyTfPam°r ie i tjr of Amerita . Meteoritical Sode- 
Lunar j n? nes> Conference Administrator, 

Road i u Plane,ar y Institute, S303 NASA 
2150.) ' Houslon - Tj t 77058; teL: 713-486- 

siracts ^ e . ai **' ne I° r fhe submission of ab- 

January 1 5, 1985. ; 

broarf ^°P C [ bis conference is quite 
from a5t » ted ^°P ics fo1 ' papers range 

fmm rosmfo dS co , n * ets lo lu,,ar g®***?. 1 
tecioiS f ‘^ raj,s to planetary physics arid . , 
wit A .n • !” rertl ote sensing to crustal gen- 

it 10 !" 1 ” “ ss ' on on international re* 
is also planned. ' 


9, PL 40-833 Katowice, Poland, PO 108.) 

The deadline for the submission of nne- 
page abstracts is December 31. 1984. 

. "I^ ie principal aim of the meeting is to pro- 
vide an opportunity for discussion between 
specialists in the field and to permit exchange 
of the information and new developments ob- 
tamed since the 6lh Internal tonal Symposium 
on Geodetic Computations, which was held iu 
Munich iu 1981. New research trends in 
methods and techniques for geodetic cnnipu- 
laiions will be discussed, with emphasis on 
i tet work analysis and optimization, adjust- 
ment procedures and mclhmls. models in ge- 
odesy and gravimetry, and computational 
problems in modern observation techniques, 
among other topics. Five different |>osisym- 
|iosiiiin toms to places uf interest in the Kato- 
wice area will be ofleted to symposium partic- 
ipants on June 22 ami 23. 

Mine Water 

September 17-21, 1985 Second Interna- 
tional Mine Water Congress, Granada, Spain. 
Sponsor: I mentation, il Mine Water Associa- 
tion. (R. Fernandez Rubio. School of Mines. 
Technical Univ. of Madrid, Rios Rosas 21, 
Madrid 3, Spain or Roy E. Williams. Depart- 
ment of Geology, Univ. of Idaho, Moscow, 

ID 83843; leL: 208-885-6259.) 

The deadline for the submission of ab- 
stracts is December 3], 1984. 

Suitable subjects for papers include mine 
hydrology, tailings disposal, contamination 
due to mineral resource waste, and mathe- 
matical models and field studies of these 


Meeting Report 

Satellites Over 
Antarctica 

Observations of die polar regions from 
space have led lo significant contributions in 
a variety of scientific disciplines: geophysics, 
geodesy, geology, glaciology, meteorology, cli- 
mate, oceanography, biology, and the physics 
of die upper atmosphere, ionosphere, and 


magnetosphere. Some results in these diverse 
fields were described in papers presented at 
the recent joint COSPAR {Committee on 
Space Research) and SCAR (Scientific: Cmn- 
nimeeon Antarctic Research) Workshop on 
Satellite Observations of the Antarctic: Past, 
Present, and Future. Other results were pre- 
sented at t lie COSPAR Symposia on Since 
Observations for Climate Studies and on 
Achievements nf the I met national Magneto- 
spheric Study. Each uf these meetings was 
held during the 25lli Plenary meeting uf CO- 
SPAR, which took place in Graz. Austria, 

Troni June 25 tn July 7, 1984. 

In general, instruments aboard polar-orbit- 
ing satellites have measured properties of the 
earth's upper atmosphere nnrl plasma envi- 
ronment in situ, (..liter itisnumei.is look 
down and "remotely sense" characteristics of 
the atmosphere and the earths surface. Such 
observations, which complement observations 
made from the ground, have advanced our 
understanding of the earth's environment 
considerably. 

Since 1972, five Landsat satellites have 
viewed cloud-free areas of the earth’s surface 
from a height of about 900 km. Observations 
of 185-km 8 regions arc made in two spectral 
bands in the visible region of the spearum 
and also in two near-infrared bands. The 
Landsat data may be used to prepare black 
and white pictures, which are used for mak- 
ing accurate maps. Surface features as small 
as 100 m were revealed in the early Landsat 
images, and features as small as 30 m were 
seen in the more recent data. Alternatively, 
the data can be processed digitally, to pro- 
duce better maps with scales of 1:1,000,000 
or 1:250,000, and subjected to computer en- 
hancement techniques. Information in the 
different spectral bands can be combined dig- 
itally to produce false color images, which re- 
veal features that cannot otherwise be seen; 
for example, the geology of rocky outcrops in 
the Antarctic ran be studied. Also, the “blue 
ice" areas, where ice flow and surface abla- 
tion bring meteorites to the surface, ran be 
located. At low angles of solar illumination 
the shadows on the images highlight glacio- 
logical features. The images are especially 
useful for defining die position of the coastal 
ice margins and icebergs in the ocean. Some 
ice margins in the Antarctic peninsula ore 
known to be retreating by up to J00 m yr 1 , 


which could Ijc a response to changes in ulob 
al climate. ° * 

Microwave observations taken from satel- 
lites arc unaffected by clouds and darkness 
during tile polar winter. Significant advances 
111 s ^ a lct “ science and in ice mapping for op- 
erations in the p .Lit- was have resulted from 
tire passive microwave imaging data collected 
oy tlte Nimbus satellites since December 

i t c v m 1 ' crnWi,ve ** a,a s, re used by the 
U.S. Navy, along with other said file data, to 
prepare weekly sea ice maps, which are tlis- 

mljuied jo interested groups internationally. 

1 he W cddell polynya. an occasional major 
oceanographic anomaly within the winter ice 
pack, was discovered in the passive micro- 
wave data of 1974. Quantitative determina- 
tions of the total area of open water within 
the ice jack showed more open water than 
was suspected before the satellite microwave 
observations. The greater heat flux to the at- 
mosphere and the new ice production in the 
observed open water are important factors in 
studies of the atmospheric and oceanic 
dynamics of the Antarctic region. 

Studies of the 1 2- year satellite record of sea 
tce extern have shown substantial interannuaf 
variability and regional sea ice changes that 
have been related lo changes in atmospheric 
circulation, but no long-term trend in the ice 
cover has been detected. Monitoring of the 
ice cover with passive microwave sensors and 
the systematic analysis of acquired data 
should be continued indefinitely because of 
bodi their operational utility and their scien- 
tific importance to several fields of research. 
The distribution of biological organisms, for 
example, and the circulation of die ocean are 
strongly influenced by the distribution and 
seasonal cycle of the sea ice cover. 

SaieH i^borne ra dar altimeters have much 
potential ror ocean, climate, and glariological 
research. Precise altimeters can observe large- 
scale oceanic currents, waves, ocean swell, sea 
ice boundaries, icebergs, surface elevation of 
the ice sheets, and ice shelf frontal positions. 
Although previous radar altimeters have only 
provided coverage to 72°S, and the most prd- 
eise alu metric mission planned (TOPEX) will 
only go to 63.4®S, the radar altimeters on the 
K uropean ERS I and die U.S. Navy N-Ross 
will provide data to about 81.5°S. Scientific 
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Meetings (com. from p. us9) 

studies with these satellites should include ex- 
amination of the variability of the Antarctic 
circumpolar current, interactions between 
ocean waves and sea ice at the ice edge, and 
changes in the ice shcet/ice shelf margins. Ul- 
timately, a laser altimeter may be required on 
future satellites to determine whether the ice 
sheet is growing or shrinking. Detection of 
dianpes in surface elevation by satellite altim- 
etry is the only way to measure changes in ice 
volume. For these altimeter studies the orbit 
of the satellite must be known precisely, and 
satellite tracking in the Antarctic contributes 
data needed for this purpose. 

Synthetic Aperture Radar devices on polar 
orbiting satellites can give images of die 
ocean surface ibai are valuable for determin- 
ing wave properties and sea ice type and mo- 
tion and lor the routing and navigation of 
ships. Also, radar imagery would be extreme- 
ly useful for mapping the land ice in a similar 
manner to that done with Landsat data but 
without the impediment of cloud cover. Al- 
though satellite radar imagery has not yet 
been used in the Antarctic, future satellite 
missions planned by several countries should 
provide iliis capability if a suitable readout 
station in the Antarctic, an adequate on- 
board recording facility, or a satellite data re- 
lay is provided. 

Satellites have aided glacioiogical research 
in another way. The radio signals from polar- 
orbiting navigation satellites such as Transit 
and the new Glubal Positioning System, re- 
corded at several sites on a moving ice sheet, 
give not only the velocity of the icc flow Inn 
also the strain or deformation of Lhc ice. 

Such dulii are needed for modeling and un- 
derstanding the icc How dynamics. 

The Magsul satellite measured the earth's 
magnetic field accurately in 1U79. ’I hc data 
have been used to locate magnetic anomalies 
on the earth's surface and hence to identify 
the boundaries between tectonic plates anil 
other prominent geologic structures. A Geo- 
potential Research Mission (GKM) carrying 
extremely sensitive accelerometers or oilier 
sensors to investigate anomalies of the earth's 
gravitational field as well as the magnetic 
Held is now being considered. Determination 
of the geoid in the Antarctic region is of in- 
terest for studies oT the ear tit's structure and 
the calculation or precise satellite orbits Tor 
nliimei ric incasii ren tci t ts. 

Ill meteorological and radiation budget 
studies, satellite observations can contribute 
siguiftcaiuly to the World Climate Research 
Program in two distinctly different ways. 

First, meteorological data can be automatical- 
ly collected and transmuted in near real time 
from remote regions of the world to weather 


analysis and forecasting centers via the 
French ARGOS System or via satellites in 
geostationary orbit. Scrond, the dynamics of 
die atmosphere and the earth's radiation bal- 
ance can lie investigated. For example, the 
genesis and motion of major storms can be 
studied by examining sequential images of 
developing cloud systems in different spectral 
bands. The amount of infrared radiation 
coming from the earth and its atmosphere 
lias been well studied from space by using ra- 
diation sensnrs- The emitted radiation is ana- 
lyzed to give information on the distribution 
(Eicight, latitude, and longitude) of trace at- 
mospheric species, such as ozone, and the ox- 
ides of nitrogen and methane. Satellite obser- 
vations of the atmosphere, oceans, and cryos- 
plicre from space are contributing vital new 
information on the many complex feedback 
processes involved in determining the world's 
climate. 

Analysis of the color of the ocean surface, 
as measured from the Nimbus 7 satellite, has 
revealed variable concentrations of chloro- 
phyll in the ocean, and thus variable concen- 
trations or phytoplankton. The color data 
show ocean eddies and other flow patterns, 
such as mcanderings of the circumpolar cur- 
rent. Not only is such information useful in 
studying ocean dynamics, but it can also be 
used to locate concentrations of fish suitable 
for harvest and. in the southern ocean, re- 
gions containing phytoplankton-feeding krill. 
Since this Information on the biological pro- 
ductivity of the oceans is essential to manage 
the ocean's living resources properly, it is 
highly desirable that an ocean color scanner 
be placed aboard another polar-orbiting satel- 
lite lit die near future. 

The tenuous uppermost atmosphere, at 
heights above 100 km. can Iwst be studied by 
using observations made Train space com- 
bined with those from the ground. The auro- 
ra australis and aurora borealis observed in 
the polar regions provide spectacular visible 
displays of the effect of energetic solar events 
on she earth’s environment. After a solar 
flare, energetic charged particles and high- 
speed streams of solar wind disturb the 
earth's ningnetosphcre, which is the comet- 
shaped region of geomagnetic field lines sur- 
rounding ihc earth. Motions of electrically 
charged particles are generated in the iono- 
sphere at i he base of geomagnetic field lines 
extending from the distant regions of the 
magnetosphere. These ionic motions drag 
along the neutral atmosphere at speeds of 
several hundred meters per second. Because 
in the Antarctic the magnetic pole is twice as 
far from the geographic pole as it is in the 
Arctic, effects of the ion motions un the neu- 
tral atmosphere are observed to be more dra- 
matic than in the northern hemisphere. Con- 


sequently, the effects are more evident, readi- 
ly studied, and understood in the south than 
in the north. This has practical consequences 
because after increased solar activity the dis- 
turbed ionosphere in polar regions adversely 
affects radio communications. Furthermore, 
enhanced geomagnetic activity during solar- 
terrestrial events interferes with aeromagnelic 
surveys being conducted for hydrocarbon 
and mineral exploration. 

For the future, there is great potential For 
extending these significant scientific achieve- 
ments based on satellite observations, espe- 
cially if space-borne and ground-based pro- 
jects are planned as parts of international 
programs of polar research. New technology 
is now available Tor studying the earth's land, 
ocean, and ice surfaces and the atmosphere 
from ground level out to the interplanetary 
medium. The potential and results of the 
new technology for interdisciplinary studies 
of the polar regions has been described in the 
COSPAR meetings and in other scientific re- 
ports. Global climate, for example, is particu- 
larv sensitive to processes operating in the 
polar regions and much-needed Antarctic cli- 
mate research is planned within the World 
Climate Research Program. The upper atmo- 
sphere at high latitudes, where energy from 
the solar wind and the magnetosphere is de- 
posited, will be studied as part of the Interna- 
tional Solar-Terrestrial Physics program pro- 
posed for the 1990’s. 

During the latter part of this decade, sever- 
al remote sensing missions are planned in dif- 
ferent countries. The space shuttle launched 
from Vandeuberg Air Force Base in Califor- 
nia can also carry in situ observing and re- 
mote sensing instruments into the all-impor- 
tant polar orbit. In the next decade the Polar 
Platform component of die U.S./lmernational 
Space Station program will be able to carry 
large instruments of advanced design into po- 
lar orbit for multidisciplinary studies. Systems 
will be needed to transfer the large amounts 
of space data to computers for detailed analy- 
sis and interpretation by scientists in several 
countries. In the meantime, data already ob- 
tained should be made widely available, and 
the resources and techniques necessary for 
their processing, full analysis, and interpreta- 
tion should be dedicated. The keys that are 
needed to unlock many significant scientific 
problems that are of global concern and im- 
portance are to be found in the earth's polar 
regions. 

This report n«i cantiibiitnl by M. J. Rycroii, of 
the British Anl/mtir Survey, Cambridge, U.K., 
and}.]. Zwallv. of NASA Goddard Space Flight 
Center, Green belt, Mb; Ikty were the coeoinvners 
of the Symposium on Satellite Observations of the 
Antarctic: Past, Present, and Future. 



Geophysics Films 

The F.d utii lit m anil Unman Resources 
Committee is planning to compile a listing or 
films (including videotapes) of interest to geo- 
physicists. This list will he available In individ- 
uals and institutions and will include informa- 
tion such as film title, length, cost oi rental, 
and address of source. (I you know iff any 
such listings of films, or have any suggestions 
as in a source, please contact ihc comiuitiue, 
via AGU: Kdiication and lliimaii Resources 
Committee, AGU, 2090 Florida Ave., N.W., 
Washington, DC 2IMIIKI. 

This item was null i United by Ct miaou- Sail- 
ed la, Lnmanl-Daheily Geolngiail Obsenmlviy of 
Columbia University, Puh»adc\, N. 

VGP Awards 


Robert C. Newton of the University of Chi- 
cago and Michael ). O'Hara of the University 
College of Wales, U.K., have been named ihe 
recipients of VGP awards for HIM. Newton is 
cited for his con iribul ions to studies of high- 
pressure phase equilibria and O'Hara lor his 
contributions to the peimgcncsis of lunar and 
terrestrial basalts. O'Hara will be presented 
with the award at the VGP/ Planetology lunch- 
eon on Tuesday, December -4, at ihe AGU 
Fall Meeting in Sail Francisco. Presentation of 
Newton's award is scheduled for the 1 985 
AGU Spring Meeting in Baltimore. 


Fall Meeting 
Child Care Services 

AGU has ihc* names and 
addresses of iwo temporary 
child care services in San 
Francisco recommended by 
the Convention and Visitors 
Bureau. Call Meetings and 
Member Programs I tivislon 
for details. 

202/462-6903 
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0785 Tropoiphcrlc Propagation 

fo imUL COME PENCE FRICTION FuP LINE-uF-SIOn HICUT-WfK 

fpc PFOPACATJON TlNtOEGI ATtPISPHEBIC TUMULEHCL 

ntvw S.F. Cl If lord (S, clonal Ccannlc and ALaoipherl-: 

*■ fcln.10 laical Ion, Euslroneamal Research Libontoiln, 

_ , , , , Wavs Plop ago Lion Laboratory, US Broadway , Foulder. 

To Order: The order number can ue Colorado, bomh mi r.j. lataim. 

found at the end of each abstract; use all r ? r 'J 1 p A"® 

|B . . . . , , «Bd spherical vj.b puiuil oahiraace function <HCF; 

Ul£ltS WllCIl ordering. Only pupers WUh a* r *vbj«c( CO tho restriction chat ihi vavMjcQgLh 

order numbers are available from AGU. ‘ J* “ ch *""" |^ n |n "» r , “ Iecf *“«<"*- 

- . c-o tn r .1 r . - » , ■ ■ U I a shown that this restriction cm be 

Coil; $3.50 lor tfl€ first snide tincL SI .00 repl4i*t3 by 1 ■ ■ , uhtrs p Is the Hive cobs rare b 

for each additional article in the same or- J" 1 * 1 *- ft " ”' k : tur J ul ""‘*' 

, _ *, ■ i P '• r, I lodlcal In* I hat ulatlnM srprsislon* 

tier. I «ymCIll must SCCOinpnny order. Uc* Car the HCF ait valid wavs lengths Mil Into the 
posh accounts available. ran i“- 'Propagation, aiuiphoric turbo- 

■ lencs.) 

Send your order to: 8cl " P ‘ p " 43U3: ' 

American Geophysical Union , 

2000 Florida Avenue, N.w. Exploration Geophysics 

Washington, D.C. 20009 

0420 Hognatlr and alactrLcil oaihodi 

EVALUATION OF ANISOTROPY BY SHFAR-VAPE SPLITTING 

Stuart Croup In (Irltiah Geological Survey. Murchison 
. Hawaii, Volt Nil oi Road, Edinburgh EH9-1LA , Scotland IK) 

Electromagnetics r " of ihraa-coapanant ahear wavet rains 

O carry unique Intonation about the Internal structure of 

D77J Elactrorjqnetlcs ( Rerraa L« Sensing) tl,B ctKk thr<! 11 A h * hlct ' *l»«y pan: apaDirically, cononly 

AlPMRflE HICNOHAVE HEASIJREHENTS OF THE S0UIHERH uba.rvad ahoar-vava apUttlns -ay contain Inloraatloo 

ijRLEI.LAflO ICE SHEET ‘t* - or 1 ante t Ion o[ crack diet r ihui iooi . Thio 

t. T. Swift (Electrical A Cg-puter Engineer ih} InPor-allon cannot uiually be roceverad Proo ahear wave a 

Oepjrlrant, University of Hjssachusctls, fc-nerit, HA. i«ordad at the free aurfara baeauaa at I Otar farmer with 

01003). P. S. Hayes, J. S. Kerd, M. L. June*, End ,h * ‘"'rrAeslon “I lb» ah«»r ware with the aurfice, even 

V. E- ielnoro for nearly vortical loci dance. However, ihaar-wauo 

Microwave reooee sensing reiSurerenEt were col looted ipHtelna ln ayniheilc chr.a-co-pananc wart (cal aala-Ic 

e»ar Greenland wltn the HASH C-130 aircraft used as a profile.. In a DM caiea, -ay be Inter pro ted directly in 

pblfom. Ihe principal Instruments were a C-fiand ,,T "“ ° r lh " direction at airlha nl van leal cracfca. 

radte-eter and an t-Band scaltero-eler which Slnilta- " £lu " «ha huaan oy« la not Iklllrd at IdantlEylng the 

nnwsly collected both active and passive microwave F h *'“ relarlonabtpe batwaan thcoa-co-panaat lilaBQira-a 

remote sensing data, lho results Indicate that sub- played nut convent tonally aa parallel tl-asarUa, the 

surface innrynagoneltloi control (he scattering and polarlaitlon* are d lap lay «d In arthoional aicilona of the 

(fills Ion pracoss. Including anisotropic effects. The particle dl.placananLa La (acilitaca recognition and 

results Strongly suggest tnil okrewave recede sensing evaluation al the ehaac-uawi apllctlng. sni-aLlng the 

'.echnlques can provldo a relative neasuro of the a dictation, of croak. , and hnc. of pr.farrrd direct loni 

density and orientailon of the volura scatters. of El°“« hy ealaalc lava. diet Ion. could b* of crucial 

lapartinca to production and ra.arvnlr anilcaariag. 

J. Ceophvn. Roe. . B, Pop or 4BI3nd. OIOPUYBICS, YOL. 50, NO. I 

Geophysical Research Letters 

Volunw 11 Number 11 November 1B84 

Comparison of Ihe Jovian North mu) South Pole Aurorae Using ihe I no Observatory {taper 4IJ&338) 

Thom dr b. SUiuser amt it. Wniren Moot 1 107 
Features of loa Trajectories In Ihe Polar Magnetosphere (Paper 4LA389) J. L. Ifanin 1 1 1 1 

talari Eatian of SpM.ec ra!\ Generewd Plessna ClomU (Paper 41. 6280] 

/. Kali. D. K. tarts, O. L. Cooke, utulj. R. Utley. Jr. Ills 
Atomic Osygen Concent rations in Iho Ausonil Thermosphere: Application of a Thermospheric Temperature 
Ciiieriurs (taper 41.6239) a. G. Shepherd 1 1 17 

taislble Assoctalioa or Stratospheric Aerosols and El NUto Type E veals (taper 4LW6J28) Pout Handler 1121 

Alrcrafl Latitude Survey Measurements of Ihe El CMdion Eruption Good (taper 4L6234I 

G. M. Shah amt W. F. J. Eton 1123 


Electromagnetics 

0-773 ClKtroragnetlcs (Renata Sensing) 

AIPBCWlE HICRGHAVE MEASURE HEMS OF THE SOUTHERN 
fj RE EM AND ICE SHEET 

C. T. Swift (Electrical A Cg-puter Engineer In-} 
Depirtrant, university of Hassachuictts. A~nerit, HA, 
01063), P. S. Hayes, J. S. Herd, u. L, Jones, and 
V. E. Delnoro 

Microwave rerote sensing reisurerontt were col looted 
ever Greenland with the HASH C-13D aircraft used as a 
platform. The principal Instructs were a C-Band 
radto-eter and an (-Band kCAltaro-eter which slnilta* 
neously collected both active and passive microwave 
remote senslnq data. Tho results indicate that sub- 
surface Innorogoreltioi control the sea l taring ana 
mission pracoss. Including anisotropic effects. The 
results strongly suggest that nlcrcvjM recow sensing 
'.echnlquea can provldo a relative neasuro of the 
density and orientailon of the volura scatters. 

J. Cecphva, Roe. , B, tap or ABlIiU, 


Observations of AutkMpharic Ozone: 38* to 76* North Lallluda ai AllEludes from 8 ha to ihe Surface (Paper 4L6240) 

Gtrutd L. Gregory. Shentn it. Be tk, tmJ Chattel H. Hlidgftts . 
The Lodb Range Transport of Polychlorinated Hydrocarbons to Ihe A relic (taper 4L63D6I M. Oehme and B. Otter' 
On she Relationship Between the Sea Surface Temperatures in Ihe Eusalorial Pacific and Ihe 'Indian Monsoon 
Rainfall (Paper 4LG2I7) it. L- Khandeigr end V. R. Neraila 

Evidence far Alnuspherfc Carbon Dioxide Variubilliy Over llw Ouir Stream (taper 4LA31II Jack L. Buflon 

n C/’ 1 C Ratios in CO* Exiradetl Prom Aglnrcilc Ice (taper 4L6312) ... 

. • H. Frtedll. E. Moot. H. Oetchgtr, V, Slegenthater, and B. Slater 

Active Airborne Infiwcd Loser System far Idenrincatfon of Surface Rock and Minerals (taper 4L63I3) 

, . Aurre B. Kahte. 'MtchaetS. Shuntaie, arutPasid B. Nash 

Mapping Alluvial tans in Desih VaHey, California, Using Mulllcbannel Thermal Inltared Images (Paper 4L6116) 

. . Atari R. Gttteifte. Anna B. KtiMa andFmnk D. pallxcdat 

Faltomagncilc Resuhs From Some Fetmhn-Triasric Rocks From Sauihwealcjit China (taper 4L6334J 


Magma Sollidus I Paper 4L6M I) 


hwealent China (taper 4L6334) 
i Oun. CS F, Wang, and Ah# Kf Wa 

David It. Scott and David J. ^ leveruon 


0910 Saia-ie oathoi. 

CIDPHOHl FREQUiKCT CALIBRATION UfO LASER VERtPrCATLOH 
A. HaeAcahuT (Roalng Aaroapaca Cm pan y, P.0. Bo* J 999 NR 
BC- 21 , Seattla, HA 98124} 

A gaopbona Ir.quencj calEbrarion procedure haa been 
Jfv.loped that provide, both .nplltud. and pha.a 
iniocBAcion o»ir a talacBibla frequency rsnia with a 
■ ngla n.a.araoent , || I. ..., to r . r[gn In oUhnr , 
liaio or liboracacy anvIron-anL uling a Lwo-channal 
analog Input apactrun analy.ar, and an laa*po n .lva. 


aaally conatrucioil, ahakur labln. A aovonri callbrotior 
procedure thnE ueo. Inavr InL.-r larnneEry wao »*■“ 
davo loped and tnplonuninri in v.jrlfy 11,0 flriE, aar* 
practical method. Aaronraenr b.-iwc..,, Lhu two prucodur.a U 
within die uncertainty ll-lta >.'f rh" teal oqulp-ani al 
all (raguonclaa Inclu.llnR llioo.. near and al phyal**l 
raaenonoa. Sow cancnpca al digit nl algnal proca«»l°l 
wero reviowod thnE aff..ii Ihc I lit ur prol at ion of both 
vallbraLian and aelariic Iwal doEn. 

OEOPHYRICS, VOL. 50, Nil. I 


Students 
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of Student ^ 
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American 
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• $7 membership dues 
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Geochemistry 


mo Eliraliiiy n T i h.- jtn-.-ipii. i-.. 

INFLUEUI F "F Tl lll'F H A JI'UF , n>-I..TIIHt »HI, up., 

CEB BON 0.1 TUI H.iiv i.F |i , aril. ,.FihH:i v,|| 
END ATMiCrm.RF. MKI.|- ..[M|.JF-. II ;.li|.rft.,| J. (i 

r. CM.r. 1.1 .11-1 ■*. •.Il l I 1 ..L Ii.aniut 

fur Cha-lv, .J»r Iilr,,-., ,,,|_ 

Rap. Gcrn.nyi 

Frodua'I.-l. and -I-- |-».ri 1 1 l .i, ■■ , i .. , ,f ,»r... 
rlc hydl-gnii -in. I > arn.-r, nr.,.. . |.i., , rr< . j 

during field a. J.inr-ii...i,ii I,. i„r.i r . j 
rations, l.u. Trii.avnl < -!*.■■ n A I ■ i . i j,,. 
lulls 1 9|.a In I in.J in, >. >i ... (.:p ulr , Aril.,) 

Haaauroonnis wer.. carried ..ur hy .lpMflog 
BlAllo ind »q.| 1 1 I r.r l i,n to* I i , T||rt 

aqulllbrlun I PCh'lld'K, I.IB t.ru„ I hi,'. ,, 

naval nrfh.id •<- n.-taur.- preduct l„n ,n i ,ij- 1 
Slruotlon r.»|..| njnilt .ln.-iTinl , , ffl .„ ui,,.r, V j. 
candUloua Iv.s. Kiaprrilur-I ng- d,|| | nj 
Ihe ooursv of ihr- m.-mur. -i. nr r. L*vp --rii |.,i, 
wlMltl-i of II jnil «'■> w.r>- v 1 ■ t ■]., i i y 
pandont of th» u..|i (•-n l ,.. r it ur,- n.-,, 
j-li) on pi h j ni.| .i»:i vr,| vltl, ti, ...... 

In ina Ivnp-r.ili- r.-glnnn, m- 1 1 

valooir l «6 Bril’ llihl hltx.r ..r •'tlrul.l.d l.y 

iprlgntidP w-il.-r 1 1 r,*r ,.i, 

&r Iha lull v|. lull n. i .r ait.-n, II |.r ...Ju.-t 
by soil u in nul -vl.-tPi v.-.|, ,ni 1 , ,, 

produood hy noli m dirk 'li.-n 1 . , \ | nn ‘ 

Froduel I'-n r.it„n li. i ■ |,..„,-,i 1 1 1 1 v 

■all tampuralui ..3 rIvIiik .vil v.rt i,.„ 

or 57-110 kJ sal*' nr, d 

■all organic •■arb.-.n l .bi.bi. i., piu.lu-Uon 
rim fal lown.i r . 11*1 ri,,tna |. lr .,n r , 

■urfago temper -iiur.. 3 . I r ..t u . i >..„ ^ ■ i * 

e.Okcacd CO dwpna 1 1 ton .lurlny (,,* „,. t kl ,„f . 
the day 30 th-it ar|.| n.ihti ..p| n .-,n 3 , 

a net Bwlii vu if )' -cipher lc i.i dui ir.« ihM ' 

(IgA. On a e) "D il Iiinin, <o lv m i] 

■a, reach S-urr- ;.lr.u,|li„ ..f t„ T .. rr -1 ' , ‘ 

IS cona I dPint I y l-ai II, in t ■>.. gim,.,] 

lion cf C <1 e3tlonl.j,i in n.- I Jr, .<.h., r . * r -l 

ri r - a - - r ' i* 

J. Geophye. Re*., D, Paper dildb* 

1410 CtMhaaiiEry (Chaalacry of the Ai-oapbora) 

AQ-n-SEA FLUXB8 OF LIPIDS AT EHEWETAK ATOLL 

0 . C, Zafirtou (DaparEaant of Chaalacry, Vccda HoLo 
OtaanagraphU InaelEutlon, Wood, llola, HA 0254] | 

1. B. Oagoalan, B. T. Fait tec, J, B. Alford aitf ' 

T, Udar 

prog “" 19,9 r * ,n f ara 
rwrtad, including coMancrailoni of n-aLkaoaa o- 

alfcaaola, acarola, n-alkanolc aelde aod chair aalta. 
and total org»id e carbon (a tain. All the higher -ola- 
eular weight b I Marker coapounda ar. of t ar trier la 1 “ 
orlglB. The Wit aod dry Hum Bnd gaa/p.riln. par- 
tit lining of these uteri a la era aat luted. Annual 

IVFb/organle cuapaund correlation. The gas/parclela 
■paelaEloa of ■lcroeryatallln. plant wavy uc.rlala (■ 
■■J" th * anppoaed condULon. of transport, 

700 nb, 0 C. No Strong urine Inputs war. fount. 
(LoBI-r.ng. transport , lipids, aaro.nl., Iluha.), 

J. Ceophya, Rob., 0 , P.ippr amyp] 


1 (» cnwilstry of natoarlees end tettites 
crtSTm. CHEHisfRY of wrEnRiric HiaonrrEs 
R. B. ftirns and V. N. Burn, (Depiriitient of Earth, 

Institute or Technology Cambridge, Hassachuseui 021 m 
estln^siah! i Iffa!'** ! nM “ Bni, ' l « rglaiivp enricMent*. 

SIS ^ “j "'"'■I of vanadium-, titanium. , 

Tl* 0 " lBS * C f*'ia°l*> ,n are 

III* Tan' trins,ll0n clamenu mAy luBttlLule for 

sltss iTklS S«h 4 t 5 ? r ,,VS J,,,Brenl cr, ordination 
3 iff 3 ?? hlbonlte crystal structure, including Lhree 
distinct aetahadra [Al(l}, Aif)). ind A1(l , p.„, t r ons ] 

ZUEV™ » PMUton), and an unusual 
1 “»«■<« l*ta MOSltl-mJ providing 

rive-fo d coordination by o.y.Jun Ions. Hn«b.i uc r 
iff. [ maiiuromonts n( t.-rroUrlal and <,.nt n.-llc 
Iron-liHI-Ing hlbgnltei iJptnnnslratu that alinnuuh To 
ff C “ r ,n ,our -‘ a"! Us- f«H 

t tordlM tlons. t hoy are rulaMvely enriched In We 

■farSSff’a iU « wt “ £h provldos tho 

Ha«hI 3 .f ,4rd ' J ® * 3 -ovyjun dlvtan^r. Mn .1 lac II l»s with 
Fal* lf* r 5 >l,Ct r 4 °! blu " «PP h 'res Iodic ail that smnr 
f ,, " ';* loedtod adjjcunt to II «* cations In 
MbMIte s faco- sharing A 1 (J} ocUhudra, 

ii.hfufff? on ,onle rl-Jlu ’ and crystal Mold 

I-??! - W!r.jy crltorlj are used Lo r. plain the 

* 7 fkwffl [ FeZ lsn, ,n th “ ^Iva-fold cour .11 nation 

iDBlv 3 Si? 0 " 11 *;, ,5 ,Bl| af Hlectroole si abilities 

Hj 1 * 1 ! V ; <"0 fU*. hut not 10 Crl*. providing 
niteJE uf' ?r lha factional I on or vanadium Into 
the hl.i f Mbooltos. riirnn nechanlsms aro proposed for 

IMCLM nr°lsrv f k lh0w ll,b,,ri,tFS . th » Vlslblo-reglon 
S *How minims at 550 m jbluol hetunn 

«nl3n3Tf l ?" hSn,l, at Jhuul 100 "" ® nr| 7 " u One 
0, , lh ? M Vl nJs 15 \ n er»slal Meld 

Ifltatad te*.!! th " vI dnJ ri ’ • ro’POCLlvaly, which era 
ilia 1 ” i 0]h irluonal hlpyramldal AI|S) 

Ihtaisi fIIi ?!/ 4 f S I l S |wlon J nf lhB ,ou n " h a ntl “ « «" 

«( thou f .. J 1 intarvsli'ricP transit Ion hgtioen traces 
!!f «Si!. C 41 L a " > '“'aie'l In adjacum faco-snarrd Al( 3 } 

705 rr, ofnri,,!^! f!! 4 ??* color and 1,1 Rappoaranco of tho 
■l«v«sd ^ ¥ 1110 l|,wl nr hlDonlto at 

4«ldac lon°nr' ,<, ?i fc** 9 * m >» tho resuit or 

li ra I 0f D lhnr r|1 10 ” 4 ’ or ro*" to rg» ; , A 
tpiaiutlon of tint blue-arango color change 


« a r„u,t o? non-uScto^ / *”:?: 1 «" «•« lattlto 

iMtantta. fix*"' dflra «* 

J. LWfthVS. ta C, Hl tMtcr 4|H1J 

““ « »«, 

- 

<inM r i. 'jr? 1 * *»• 

i'}; “■ Bsiaon. 1. C . uVl , » «, ■ m,E - 

PapUa n ' ■- t Blass and J, J, 

•- b^U. 1 slndiat or 

da-ouirst, (1st tba taea.i. l<]|| 

fust I anal ,B, ° *»» 

anrralalad. a, “*«l>tal and snrfaaa- 

■orrslatad *.^ n 1 w i 3 ^ . ^ ‘ M 4 * 0 ' ' «*“- 

derlvad aad tba snrfiot ' F*lm«rl|y apillaii Ba - 
“t «IF solar wind Mwi'hl Tm' »■«■!». 

= 5 5 r = 

^ rSTV- 

p.».. baglBBlng BO ^r. Ih.Tg 0 ;" sD 

MM rsc 

ns bob, i BBtr ehranolaiy. 1 -- «.galit W . tUMlm 
J. Caophyt. Rm., B, Papir ERJRAa 


Geodesy and Gravity Wi,' 

notleertte nsjr the nugnrtlc equator, n, ere 

l «0 Caom.tr, 'c observation, and uthod. PPOMrtlu *S2i 0 ! th4 CuMe « W « tnli ’ 

««« » PACIFIC RISE 


™S,: «««...», 

Bacondly. a atudv i, *V ■ , 8 UlfleaBt. 

lofluaue .a r^ Chsudl.r ^bbli^f 
sirnng 1982-190} 3 0 ut h«fr o2n?.?I f* ''“aordlnsr lly 
-hlch hs, h .. n okaSriu"^ "•* •»»« 

on the length af day. y. llrJ .b" 3 , ‘ lofluanca 

oiclcailan function^ a vary uoblll « , S 

«.n b. «p|„ n8d ^ th , ■*«•«•» ' b “ 

i«n«IS3 "" “ t,, • •JSIlSTrt'Sj 

are all caulstenL with ^ ponBat durla * iWe period 
*1 Nino. (Cb.3dle?mbMl , '3 ,t,0, “ 

earthquake,]. '*■ **« « vol wt I on . El Nino, 

J - Gaophys. ft,,. , Bi p^ Br 4BM3 , 

Geomagnetism and 
Paleomagnetism 

»*rfalfans 

*» 

l B t3^g^3 'i„ fl3 ? rflc ? s i ' MV, ‘ lhB HMutlan of 

difficult . snMf,, 7 very 

rt«« ’ "* f,r| w , ehti In m in field minis 

■Mv ,,Bps * re hPv avi liable tor 

"“erllonf I™ Jm? "f. 0f »' Mlhcmnllcd! 

!uffiei«f "3fs 

ss;!s.w^,s2i's;s, , Kd , Rris it 


LsCube a-Rombarg unde I C g , ,v“ v «l7r Ins^d h * tofu SSf! ' C ««"»'» W4 Mgne, Ian 

/S=»*Si-ts=!=J: stst* 
iSsLw^-^STKjsiE.. 

cf 2.90 . n 01 .., (n ,h *l£; ’ » lv « « dam it v Rflreemsnt thil the more magnetic rock, of in* crust 

p.'.ro, I c y ,,i ^ 'VT” rhat ,hC 'f "’agnetizatlan value. In [he range ’-5 

* u PP«r trust I* U pertaai . The grivlty , ' 11 . the deep erusl Curio points are ortdcnlnantl* 

:,n ' { r,nd ih - id “‘ b °^ -=«" ^ thn ° f *w»& "hot z .^u 

iM ll » «»ir , 'l which ... 1,1 fie. lh , environment, In .diva tectonl? rgnos cJrle 
th 3 f Th " **** Ml ’ nd » fr« temperatures may be reduced below jni} 0 ^ i 

or -n Iiti / f. 5M " 4eplh “ J h ‘ ,, • d*n» ■ i y coatr.ai Hriprehenslve laboratory progrvs to further 
. I.r« a. ^0 i / i 5 ' : n, .“ V " ■ ll0W “' J 10 fc s thfactorlte the magnetic properties of all lithotoii-s 

* */v»b , the top of lha ida.il b.>d« can be Important to Ihe eruit to in proqr*;* , and nn/ch wijrk 

ren \ I fit - The onal I a aA ..ad>..l..al._ rn M m. - ...a 


« large ,, - 0.1 gy tw ‘, th , , op of lh . Iitil bad< tJn 6e 

n. deep as 100 B and its bellow a. do«p a, | )oo 

h-!f3 nJ I.f V,, i V v'3 h lh * ho,Jv '" p *' ll “ I leer, ih« 

V. > 'em ef Ihr body tun be no shallower lhan ,00 n. The 
ida-ll body ii, I harnf.tra, vaiiruicd le ihn Jlk 0 . and 
Hov, of ih.- upper ocean cru.t. Thu body |, „ 0[ ,hou.hi 
r -prr.-nr ^ugw, .hallow cru.t, b.,i rathe, 

Iro-lur.-d irwl fllln.l w,ih hr.lod avawaler. 

'A/W’il-.i, vhl. in, go. u 

Ivin talar Hobble 

► Veil AT I 'JK srilUY uF THF. UCECS DF.RIVEb ..HAHDLKR 
V'jaaLK 

R. S. UfO.. and B. F. Chao IC-sde 621, u'oddard 
Sp.eu Flight Center , Craunb.lt, Maryland, 207 7 j ) 

Ua have used [lie University ot Tuiaa LEGE03 .arias 
-1 [vie puvllluw lu obtain n Chandler vubplu data 
aul that hua Uvrn bd-», duconvolvod. Th. deeonvolut lun 
(liter used here can bd derived Trow the Idea, af 
Hacku.-Ijllburt invorua ihaary. By Eradlng-ofl re.-i- 
hitlan against accuracy a nodal for ch. Chandler 
Wi-bblu’e ear I let Ion functloa can be obtained that la 
-lblu to roproducu all of tho feature, of iha inpur 
Chaiidlur vobbU- data aot oscopt for tba noli* contained 
therein. Two ub.arvod foaturaa of thla ercltatlon 
ruiicil.ni .ire dla^uiead. Flrat, a change or anplltudo 
W.9E In iha direct Ion -54*8 longitude la obaarved tu 
have tatun place from August U.0, 1977 to Siprtaber 
<■>,, I '1/7. The only notable geophysical uvaal known 
l" us i" hovo occurred In this [loa Inlarva! la iha 
graul SuDbn, Indon.ala sarthqukt of August 19, 1977, 
However , elastic dlalacatln. theory applied to a 
duublu-coupln nodal nf thla avast is uruhlo to explain 
tlio uhuorvad polo shift. Ua apaculata that if tha 
ubeorvoil shift In causally related to tha Busba avant 
It could bu duo to autlans of tba aufaductud slab 
occurring within 20 days of the -ala shock. By decon- 
volving Chandler wobble data iota obtained by olhar 
Independent o.thudi, wo find that thla shift la not 
ovldoul In tho aidlatlan function dorlvad fro a ItH 
data. Tliarefora, wa cannot coneluslvalv dn tar ulna 


remains. The qoal I, go under , tanging nf how crusts I 
evolutionary processes have tort th-lr Imprint In the 
magnetic nlnirglpg le, , sng ho* mis m turn Is 
raftoctad In the anomaly f| e M. 

J. Coophya. la... B, Pjpor 4Bl*bA 

7»0 Bp.Llil vir tot loa. 1.11 h. monies ud .non.ll«> 
HAg*AT SCALES NECMriC U-MUL 1 H ET hORTHglB H|HH 

LATITUOBI 

I. L. Colas (Division of gilanaloiy and BaoaasraLIn, 
Birth Pbyslc. Branch. E.argy, Hinas and la.ourcaa, 
Ottawa, Canada YU 0*31 
A naw aralar signal Ic ansaalj wap derlvad fro* 
Hagsat data al bigh northara latltudaa If.cvs 
lapariant corratat.ona with oajor gaologlc ana 
tacLonlc featarts. Poiltlva -s|nttlc iiioillu ovar 
■oaa hlgh-grada waLsiiorphte Pracoobrlan tarnnaa 
ccnLrait with nagatlvi anoaallas ovar lower grade 
Fracanbrton tarraoai. A poiltlva anomaly In 
aaiaclatad with lha Alautlaa Arr-Irancb ayiLaa, a 
region of anllva platt eoavarganna. Hagitlva aooaaly 
flalda are ■■■oclatad with tha Hanaan-OakkaL 8ld|a, a 
rag I an of plata accretion la tba Arctic las In, with 
IU eiteniloa Into tha aatoalcally aotlva flunk ij 
KonnLalna la aanlacn Blbarla, end with tha Ubrador 
■aa. IB astlnct tpreadlag eantca. Howarar, s 
pot I LI wa anoaali aaaari ovar Inland, aa tha 
ald-ALlantlc spread I ng ridgs lyitaa, sad an Inlsosa 
poiltlva mostly oeeari ovar Lhi Alpha Rldga to Ua 
AraLle Baaln. Tha ralatlona o-osg tha Hagsat orbit, 
tha rotstlai of lha earth, sad tba -ovamacli of tba 
anroral oval Uva najor affiets an tha Ipattol 
distribution of accaptnbla data tnd, thersfore, on 
■sp raiolut loa. (Hagaatlc anoaillas, eruatal. 

■stall Its, aurarsl avail, 

J. Coophya. ba. , B, Paper 410B79 
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fcnerw ■ n ' 1 llytlrodeulrlo Power (laoerni Ion in lha Dead Sen: A Dynsrnlc Analyib (Paper 4WILK8 

r - Elitm llachBun.Jeffity LaPnoice, end David Ztlbtnaan 1469 

Modriinu r«Sj^ **®” , lwiR ft> r Rohi vulr Hoyd Conirul Sysienu With Applications (Paper4W0998) Jen L Aforfft 1477 

B uiKieni Wiitr Allocmicm in n Coi^junciivo Use Regime: The Indus Baslo oftakliun t Paper 4W1019) 

SlochuiL- n OmtJT. O'Man and Jokn II. DrAiy 1469 

jnamlc Proginminlng Modeli far Reservoit Operation Optimlrailon (taper 4W0933) 

Iiil ..- . Jery R. Stedhgtr, Bah P. Suit, mi Daniel P. Laneki 1499 

Tie Kfflfl! ViZ P f 0ach 10 Managejnem (Paper 4WD845) s. Ortovski, S. fthaUI.erd R. SonelnlSuia 1506 

OeollietmaJ Reid. Iceland, I, Annlyslg of Well Tell Oale (P«per 4WI040} 

The Kra It n . avJmu i^ l 'S. Badvansoa, Salty M. Btnwu Onwt SlgiirJuoii, VatgarAir Stgfanim, and Baer T.EtteatHi ISIS 
Uawb °nnal Flsld, lialnud, 2. Tho Nniunl Stole or lha Syilrm (Paper 4WI04LJ 
ThoKrsd. n .c 0. 5. Bftlwriwn, K. Prtttu, V. Sltfannm,aad E. T. Ellauan 1531 

‘ thermal Held, Iceland, 3. Die OenersiiosCaparily of ihe Field (Paper 4WI042) 

The Knfl. s Badearuon. K. Pram. V. Slrfaam. and E. T. Elkaan 1545 

eolhom 'o] Haiti, Iceland. 4, lllnorv Match ond Predktloo of IndlrWus! Wall PeifomiDca (taper 4 W 1043) 

AHy^ K.Pr*tu.Q.S.Bodmtnn,V.Std^muon.andB.T.B^ 1561 

/“^ogkally UscAi! Slnilon PrecipHoiion Model, I, Fonnubilon (taper 4WI0751 
A HwlrcLlnvLv.il . KonstantlaeP.Giorgakiibri and R^delL Bros 1585 

^"•"Wcglly UleM Station PeedpHatioa Model, 2, Ctse Studies (taper 4W1076) , m 

Sc), c-v, ih Xowimltaf P. tJeorgMukiu Rtfotl L Brai 1597 

■wiaErBiionj In the Mndrilag of Temporal RilnfsJl (taper 4VIIH) 

In sih. .. /Ofldfto Redrlauei-leurtr, Ptfay X. Gupta, ard Ed Wayalre 611 


■ -wuiucrtmon. In the Mndrllng of Trmporal Rilnlsll (taper 4YYiiuij 

loSJhj PiHn, ,i , /flnorto Radrlgun-ltwbe, Ftfey K. depte, aW Ed Wayulre 611 ggrmMt -ith provi 

* Cowenh^ S?Vr Hydraulic CooduoiiYliy Using SiropUfled Melbodi (taper 4W091I? A. J. Jena end R. J. Kotfnirf MO «,alysls <ind wllh m 
°!? P Un " lun "«> d Zow* With Negligible RwhiTge (Paper 4WE02SJ . Benjamin torn I6J7 . ^ 

00 um AppKcabuiiy of ibe Jimn-Slrin Esdinaiar to Regional H ydratogiD Studlei (taper 4WI048) 

Q, 9DW1 . „ J. MocImos Larttorb, N. C. ttdMbi. «d J. R. WoOH J630 jqfo flna ftrUHws 

■‘"■nltow in on HerNride-Tnaiod PInyoo-JunIpor Waienhed fa Arizona (taper 4WI014) LATE flUATERWM F4LE1 

* tfefrfiiuasotff,;*. 1639 r* 0 H .mo HIMISOH u 


2540 5pat1al verUtlons 

CURIE I50THERS SURFACES I OF* BRED FIWH HIW-tLllTunE 
c h WQIETIC 4HRHRLY 0AT4 

1. 4. Hayhaw (hatlonal Selene- Fournlatlon, Washington, 
— D.C. 205511 

914 Traditional meUwds of Curl* depth at Limitin'! 

Involving spectral analysis of low- level aamnignetlc 
data require thil depth to Iff bottom or % ngnetlc 
1469 crustal layer ba lirqe relative to rteptli to top, so 
1477 that spectral separation can be achieved. An alternate 
method for hlgh-altltude dais, whir# depth to magnetic 
1489 l»yar top and bolton ire virtually Indistinguishable, 

Is described. Apparent nagoatlzstlon variation In 9 
■ sag thin equivalent layer Is obtained by Invars Ion of the 
anoaaly dais. The Infomitlon In such a -odal Is 
,3U0 eiswitlally the vertical Integral of magnatliition In 
the real fayar to sene resolution limit, and within 
1515 sane ambiguity in level . This can he transformed Lo a 
model of thickness variation In a layer af constant 
1531 annatlMtlon. given some minimi constraints. Iha 
thickness variation any reflect Curie Isotherm 
1 undulations In regions of high crustsl heat flowi Curie 
,9W depth models than provide a constraint on crustal 
thermal models. Ihe method was first applied to a 
1561 magnetization model tor tha western U.5. derived from 
Hagsat data. A Curie sin-race modal was obtained, ^nd 
1385 used to constrain simple thermsl models along two 

crustal sect lens. Associated inrfaee heal flow Is In 
|W agreement with observations. The method was then 
■" spoiled to inward continued aircraft data from the 
Oregon Cascades. Rasul ts ara In reasonably godd 
■611 agreement with previous results baud nn spactral 
1670 Analysis and with measured heal flow. 


Fspot AR122S 


Ch,parTal to Q»« Incrusee Wrier Weld and Miraie Umi (Paper 4W1Q45) IMA Drii ««- j- ---.s.,. - 

W"«r Flow EqueUons Uafa, Clriwch Variables /taper 4W1021) Homer Zip .««» Crilfarjih. In **}«. C* 

ana lor River Meandering: A Simula I ion Approach (taper 4WIQI7) _ „ : .i<w Data lied pi iHMgnqtlc records rnsi 

OaUnliWnu.i. r^ : • All* D. Howard and Thom, R. Kimix* : i . bf t » WnMiota Uka* ara the basis 

01 Scak Jiuinimeototloii, and Sloofaaiilca fa the Deve(opffl«l ofMsill!p 6 « Tiaupon i- , K ,i secular vamtlpn of the airt 

(Paper 4WI0I5) /t*i H. Qahmm -,l «8 g.rign ■ lata Qustenitry tfaa. lesu 

;™S:h:£“E 

wn ‘0lDulk Almosp|jaricDeposlllOnliilbeSlsieofC<do«do (Papar4WI0l8). ' r ’kmuJu i HI 1691 Mre* In each lake hy sanpling t 

A Flnfie pa-, . r, ■ , , . ■ MllmM. Le^Jr, to 10-Cf. JAfarill*. taalysl* of t 

10 ^ ^ v,kriu “ , “ d ^ i i Tci “KS X‘!i " 

D^iu- W!*™. V «r«o W.v*4 ^ aVt'SSSL'SESSl} 

In Tim,lo lh- Sw'.illlT DiKnlW SotuW Tr.Mpo -1 ' mi ^ £!« d !!S ,l S»« ..’"IltM.rl. 1 ™!" 

' Jorl fC. »hh, Wonchiot C.Oe.uda.T.Yth . wwUl ( l, 0 sAmv cleia corraip 

- ni 'uiit ih, kotow 


,6W K60 TIM FirlatloRS, Palawagnatlw 

, LATE DUATERHART MLE0HA6NETIC FIELD SECULAR MJtlATlOH 
•63« FROM IV0 HIMHESOIA LARES 

3643 . Hava P. Lund (EHlegy DepartMEt, [pit vanity hf 
1650 southern California, Los Angaltl, CA 90089-0741) and 


"™ rr, 2"h!‘£ (por'oa Of -rai 

^■sssssasj®* 

(ulanty, tonal drift of tho nondlpola field olus a 
low-froquanc, «jota xrljtfa, can ««33l to? $£* 



J. Ocophya. Raa. , TJ, Fapar 3B1 F IS 
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HMELIHG OF CBOIWCH 6 IEB FUW ay mcOHBETIOSAl 
P“®«IL1TIES| THK IKVERSE PROBLEM . 

taSJr^w p “z 9 9?«: f ,;22;;" ,ni>T - 1 * viv 

Tha Inverse probUn ronslaca In dacamtolru tha trana- 

^"f T !h3 «u3^I! a,, ^ POln ^“ , * lVO “ tlu •'"P'nnd bounds - 
ry »f t?s aqulfa r and rocharga lotsaaiiy and gina ■ BO t 

a3 “ r Sii2* , SS , S" lwlt>P . r h " 4 M ™*“»» 

»utd3d L Lu JogcronaolesI vtoy dtotrlbutlon la 
M.; ®f » rand on function of no«- 

di3v3?h ,“ lo ^ rv “"6604411 one I pteb ability dnnatty 
th2 B0, ? tt0 " of lha Invavaa ptofale- la 

urar^T 1 ^* 0i V ' "»<“«*«™id cn L.- 

3 , r^ ld 'a l ! »»*"■•« In line of tha ,m- 
Thl nrahtoi V‘ “J T “J H by Baya. Fortruln. 

mi J " d ? co ? ta dal a raining the uncondttln- 

n.l band-logtrananiaalvlt y covariuncu and houd wnrlo.- 
r eowrliBca which dapenda on a ‘ 

■ ? lB *■ “ chl,v,J by aolving 
lh “ ,lru Hgu.aons. 

The DOthod 1. Illustrated tor an auoaontlal Y CO- 
varlanco and tha aTfact of hood nn d trangnlaslvlty 
Mneuroaenes upon the rndwctlan of uncort.lnty of V la 
3^33^ *4 ayara-attcany. It la aha™ that «..u- 
rrannr of H hu a luauar tapacl than choaa of T, hut 

tii^3r l fhl UHd “ «I§ntr leant radue- 

t c«t« 3 Inrarval of eunfldunco of v, taaaibla mpp- 

IicnlCoiu to rail jquLfan aro out 1 trial. 

Hater Baaaur. Fob., Paper UIIZ87 


JIgii Piinul i .mJ .SirouitlvM 

AlMikllKH i of ci niri:i.-;i: in[.n.-.|-.jt.i w -..nnnus 

*■ lUai'-if Irani of 

K fSr?liil, ,t, " Wr,,r - '" rnrl1 Unl1 '"'"- Irbaru, 

1 |rorl?h»“l l ."' < " r •■‘"j, •" • , l"lcj| ...-nir.-l 

nlKirllha, jn.l „ vvrMnjlIu.i .>f Uiuur nr-rrj-nln^ -m.l 
.Hnir-k- prurrar.-ilnc <|IM4') are onployrj 1 1, i-rtlmfjo 
ihc c-pri .1 Mi-n of nultirnscrkotr h.-flrosyntrs gl'cn .1 
dclera ntoik inflow torcc.ist. l|,o ul, ; orlth-., ra.lr-i-c 
the vjh'r ..f oneryv produced .11 un-pcjl jnJ 0 rr- rulk 
r J, “. P 1 "’ ihe rui-uiiej vnluo nl kllrr , L .- ,I„|L.. 

Jb*»l of li.o 12 -rn-nth r I 3g Per! "II. 

Thu Ll-pr .i| K nr|th-i to ilcirh- doain.ucj. n ui P , 

Jcc3‘h 'i" rillJ ''’ ,u,,un a " J prwd.ua. ssgnlflc-iatli 
??. * b> Jroj«. l .r II, in the nher 1 .., proevd-.ru-. Queers- 
\ c ! ln,!1 f FBVr.icnlnp C-J l-J a|.pc,r. m fli,.| iho 
fvv'.n! nJ ,'c r '"' T d - C,,U '’ > ■piormtcJ. For <toq.tr 
1,1 , lhf ‘ * , l , tf , -- , l lOncr-jl alK.-rmn m„j p t h c -jp t |. 
-un to! . bo„T OIK- fifth tha 1 1 r.i. requir. J |.. -;i r h u ‘ t ,, 

hsrd° r in 'rplentnt. Cor., f.. r 3 „.o-rmiar. 

■ulr. tholsc-r.--*ih .Urerntoitoru- pr-P-lvn u.rr.grd iloui 
so.wn -.cn»< per 1 nn using apilm c..nn,.| thlrtv- 
«.-.ri, rrni» uslnp succusai vc lln-.ir |.|o, r.,r.-.i n j. 
("car.olr oj-rrjtl.m, opt Ini :iMon 1 . 

'■'■ver Rcl-'-lr. Rc-a. . paper 4 V l >17. 


IP5 9)[l Tiiiaiuro 

nirrLTPArroi 1.1 s-piTrj.iNG 

J.V. -tor Eld-.- ItoilA, Ayd... ill'll tlc-Tl ..-di-l.t-i, S.Urj. 

■- “to ll to * 

infllltll to-n fttur-s-ora In n-altl„| 

• nve.t.TEtod th.c-tot ,C4I ly. The jp,,,. c .-„n-..r-t 

■'f upplsir-4 b-.ih tlio Inj'.u enjlvi,rj| 1 cel- r . 0 

f33T. l ^?#5 r - 1n '' . .nvunitonit 

(in. ta-J 1 1 rcronca nw-artcal not hod a to study tha 

l-roi -.1 1 c-,1 Picharla a-1-iuti-.r, r-., ,- - 1 

lr.fl liras Inn In a 'luallir.y toll. 1 luwttc-r..! worv hi 

IC-I the p:-n Jln-f t l.-a ars-l tn* pisi-pori in j InfUtnc -. 

Mia are Tam-tall rut ions of th* Pji i 9 n., D -»nsi 1 

«<F renal oi. got iijld .otto- fi-r.Jlrj t l-oo C-- r 

"Mis were ahvun to no lh.-nor than tr.oao lo. rcni.aUinj 
ar.al-:-}., snd gust-ponJiny Infiltration ntoi ,r. »-.n,r, 
■olla wri ih:.... to apprusch jai-j inatoi, .-r t«-mr T 
a-ival 10 era h/Jraulic conductivity, an in i.-ni ,oli. 
Thtie tti-ilie uer« c--nfKr«d, roth .iwilitgttvoiv and 
Ou.ntitat Ivaly, with «hr r-w-.rlca] rv-dal, whicn ,i BO 
provided 1 nn mu nv.ua rulatura prnfUaa and eurfuca 
uwalllnj predlctlcns In a»ao:ant with riold otiorvationw 
ft chrea-pir. rater Infilt.oelon «iritl>n prt ; o M d ro-rntlv 
hy Par lang-, LlM#, Bradhpov. and filth w,, gcr-aisltood 
to de.crlta s'vllinj soli, and shown to ta In qo-r-i 
agr.BT-nt with puMlshad lab-irdtory an. I n.ld -lata, it 
appeara that ih. genorallaal analytical .nodal aquations 
date Cf-oJ can be esptoyad ea-ivontontiy in nydrnlMtc 
application which do not raqw.ra nlnn hcjucj in 
predictions. 


Uatar Ratour. Raa.. p apfl r (VI 216. 


Meteorology 


Sublr K, Banerjea 

Detailed piltMEgnetlc records from the net Udlmenti 
of two MlnMHtA Ilka* »re the basis tor atilNtlng Ihe 
local secular vtMitlon of the eirth's ugnetlc field 
dirfag ' lata Quiterntry tin. Results frra Like St. 
(rail cover the interval 0-9506 ytari B.P. , and results 
frap Kfleq-Uke' cpver the Interval 4000-14,000 years 
B.p. , peleiwgnttlc data rare racoverad from two ropl 1 - 
cale cores In each lake hy supllng U 19 wdlnants tl ]. 
to |d-Cfl Irt Larval t. Analysis of U|g RqtaniKJ errors 

|o tha redults Indlcatas thdt ill cerai nn correct ly . 
Art anted In Ue vertical plkna bat that sow ailwithil. 
ofrietl of Individual tore sepenli.dld occur,, faflous 
natbodi ■ tor correcting tho wmrIomI iitswlliil offsets 
ara dascrlbfd. The final Mlidmignetle data sets fro* ' 
tich fake show * high dagreg of Intamai conslslency, *• 
these reurlts also show close urraspondonca (I) bgtMM 

■' — uanalit . 


»'Bj«ssyrr fa T|M » * s r* 3 -“ » : m ai-uSK, s - 

jwa '"1743. SlnfSiSKuw!"' mmmS' ■SSu.'S'.m • 

nR *“'T , “* ~ -. »— — I- W.h lh. HI ah ‘tow *.n» 4* * VniaStuiy. ■ , I ■■ . . : protMi datrlta rBMinat magnetization) act! va 

» - r-Ju* i 1763 «t> wdtmeot /water Interface. There Is no 


' - Co, °^l RgM Sftr P ,0B ^ (Hapev a vvwwv , ■ . • -, , 

1 70 ' j»'5rs.«suS8?&^-^ s- ,i 

k . (taper 4W093li** ,n * <nd K ' C (P>P« 4W093J) -fi j BuiUhvretii end R- C Brat -1765 avldpqcn for <3 lystossullc Incllgation error in tha rd- 

W -SSSU. 

*** ta-IWUM 1 -,; :-.0‘ : • j.-. „ . ,U ,l«wl Mk MW 1«B 

. • i . . i ' i . •. • • i •' ' 1 . , ' • * %. ■ • * . ••’is j ■: , . • • ■ * . 


3735 PlcCLri cal phrrerens 

•XHPUTED BFSPKHE OF THE SPACE CHARGE LAVER CREATED B? 
C0RD3A AT GFOL'UO LEVEL TO EBTEP.WAI. ELECTRIC FIELD 
VAR I AT 109 5 OEKEATB A THDMLftrLOUD 
a. Chout-y (l/jivaralcd Paul •S-hatler, Toulouaa, Francw) 

C. Ratuala 

Thu Fiaint aimer leal ■iBnlacEon deals with ion 
creation by cornu at groiud lonl and tfcclr aralution 
batvean tba ground and tho thundercloud. Thn atudy 
atatta frea a pravioua nodal tn which tha altar ns! 
n lac trie field web conatant in tla». Aa a n utanalon, 
tha naw nodal Lncludas aevacal l-ypaa of rariaclnna of 
tba ntinul electric field ratpaulbla far ten 
creation. Ilia following phanoeana ara taken into 
■ceeur.Li Ion cvaacton of bath pnlartciaa (blpalu 
aadlui), capture of leall Iona by neutral aar-oiol 
parti eld ■■ well g> by otiar Iona ef appall t« polarity, 
Influenco of turbulent: diFf avion. Tha coda I provide a 
eba trgn.fanc reeponio of cbo apeca charga to two type, 
of variation of tho alsrtrlc flaid creat. d by a 
thundetclaudi tho rapid voflgtion dua to a lightning 
■tr<Ao aod tha aluir recovery which occur, during 
rogano ration. Tina and ipacu avolution ef thn varloua 
paviootara ora daduced Iron the coopuiorion: >n>ll and 
largo Ion concantrerlona, ep jee durgr diniltv, currant 
da alley and olectrlc field. The different zciilca ' 
TBVcal the treaonJoua influanca of the apacu diarno 
an tha electric fluid variation at ground level, 

■■pari ally after a Uphtnlag i)(du<.,riiliri ef eornne 
currant dcnaiiy higher chan dD nb m~ following 
20 kV/« field otapi ran create ouch a high loi 
concent ret ion abac tha aurfnro electric field cm he 
rapidly reduced ra a ualua tlono Co tha cacou 
ihvaibold regard Iasi to. elm tonnstey alofe. Electric 
Held ptofllen platted after a lightning arroku often 
akmv oppoalta palarltlaa of the eluncrte Iltld n . . 
gecuod laval and aloft, (elgucrtc Tfeld. totai aareaol, ' 
point dikeharge, cog one, chundeiatora>. . 

J. QvOpJryi. Raa,, 0 . Paper (D1HI 


3199 Occari 1 (lot IrodmclM) 

DUVOfl I 0 X FSCOOCTICH |B COHVECTrVB STORKS ar 

TUionRu Bum nnwn «n> thru m«v ytowcis 
l,A. Hartal 1 (Bat I onal Center tor Abooipharia lesaarcbi. 
feridar, Colorado, I01D7) . 

TraupirM redo* aad qbaroa M tbslr redlaVUra . 
ddcay prodacta glva rU« to aeiyrlulngly high ceaemtra- 
Hwi °* rodiolaotoyo* and lam In nrftcd air which , < 
faedt tho cara of updraft, la ceevectlv* at eras, 

FubllgW evident, and «rhar com Ida ration. In mppoyt- 
of chi* now hypo tbs, la ara ravtnrod and dfaeutari. 
Iffactlvs tranaplntlan ef radon laotapaa la dut to . 

: rimir high cooc ant ration to soil pan and High ndluhlUty 
in waiar. Hataqroieglcel and; ntkar fag tori which 
tartuance plant ^aaaplcattoo nd thalc diurnal M '' 
amaaeal variation* aro dlotuaoed. It la concUfad 

that VadioUotagaa of canttnanlal kurTaeu origin giro 
rlia to aahanced ratea of to* prodpeefoa fa CMiictlde 
ntorm which Meed that ef rBaale 'cars .c an alcltuda 
of 5 to by factor, of 5 to 10 or Mr*. (Rede*, ion 


. prdduet Ion, tb'yadef tuna). - ( 
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